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This book describes the archaeological investigations at a very unusual site, the Middleborough Little 
League Site, located in Plymouth County in southeastern Massachusetts.  Not only is this site unusual 
due to the nature and quantity of the materials which have been recovered from it; it has also been the 
location of ongoing field investigations for twenty seasons.  While some regional sites have been the 
subject of long-term investigation in past years, most notably the nearby Wapanucket Site (1950-1982; 
Robbins 1981), most archaeological excavations over the past several decades have been much more 
short-term operations.   
To a large degree, the typically short duration of investigations is the result of a series of laws and 
regulations enacted at the Federal and state levels which seek to place archaeological work within the 
framework of historic preservation efforts.  The most important of these laws, the National Historic 
Preservation Act of 1966 (Public Law 89-665; 54 U.S.C. 300101 et seq.) and its attendant regulations (36 
CFR Part 800) define a series of four phases for archaeological work, particularly at locations which are 
threatened by development, and over which there is some governmental oversight, either in the form of 
public land ownership, public funding, or the issuing of public permits.  While this law originally applied 
only to projects involving Federal lands, funding, or permits, most states, including Massachusetts, have 
adopted the same regulations and standards for projects at the state and municipal level.  At the state 
level, all such archaeological work is under the jurisdiction of the Massachusetts Historical Commission 
(MHC), an official agency within the office of the Secretary of the Commonwealth.  These four phases 
have thus become the gold standard for all archaeological work in the United States, and are as follows: 
o Reconnaissance Survey:  The goal of this phase is to determine whether cultural materials 
older than 50 years are present or absent at a site.  If no such materials are found to be 
present, the development project may proceed. 
o Intensive Survey:  The goal of this phase is to establish the boundaries of the distribution of 
the cultural materials at a site, horizontally, vertically, and (if possible) chronologically, and 
also to obtain an initial impression of what sorts of activities were taking place at the site.  In 
some jurisdictions, including Massachusetts, this phase and the previous one are combined 
into a single phase, called a Locational Survey.  If the site is small, if the cultural materials 
are entirely in disturbed soil or are all more recent than 50 years, or if the activity patterns 
are not considered of interest for further investigation, the development project may 
proceed. 
o Site Examination:  The goal of this phase is to determine conclusively the integrity and 
significance of a site identified in the previous phases.  Integrity refers to the degree of post-
occupational disturbance present at the site, and a determination of what percentage of its 
cultural material remains relatively undisturbed.  For the Little League Site, site integrity will 
be covered in detail in Chapter Five.  Significance is evaluated on the basis of four criteria: 
A.  Important to the study of American history, including pre-European cultural 
sequences.  This requires establishing the age(s) of the cultural material, either 
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through absolute dating methods such as radiocarbon, through stratigraphy, and/or 
through the examination of the styles of artifacts present, as these are known to 
have  changed over time.   
B. Important to the lives of important individuals in American history.  This relates only 
to events in the lives of those persons which were significant to their biographies. 
Since we are rarely able to know the names of any individuals who lived prior to 
European contact, let alone their biographies, Criterion B is not relevant to most 
pre-European indigenous people’s sites. 
C. Representative of important trends in American history, or a unique site, such as the 
work of a master.  Sites may be considered either unique or representative of trends 
for each defined period of the pre-European or post-Contact sequences, and also at 
either the national, state, or municipal level.  Thus, in Massachusetts, which has 351 
cities and towns, and nine defined periods of indigenous, Native American 
occupation, a total of 3,168 pre-Contact indigenous sites might be deemed eligible 
on the “representative” portion of this criterion:  one for each town, and one for the 
state as a whole, times nine.  Obviously, unique sites could potentially add to this 
number. 
D. Capable of yielding information important to the science of archaeology. (36 CFR 
Part 800) 
If a site possesses little integrity, and/or if it cannot satisfy any of these four criteria, 
then it is deemed ineligible for preservation, and the development project may proceed.  
However, if it does have some integrity and if it satisfies one or more of the four criteria, 
it may be nominated to the National Register of Historic Places.    If the nomination is 
accepted, the site receives some protection from further development. 
o Data Recovery:  If the site is determined to be National Register eligible, and if there is 
no “prudent and feasible” alternative to its development, this phase is employed, under 
a Memorandum of Agreement between the government and the prospective developer, 
to extract, under controlled scientific conditions, a significant percentage of the site’s 
volume, by large-scale open area excavation.  Once this has been done, the 
development project may proceed.  In some cases, the destruction of the site can be 
mitigated by changing the development plans so as to avoid the most significant 
portions of the site, or by burying the site under fill so as to avoid impacting it. 
Most of the archaeological work done in southern New England today is limited to only the first two 
phases, and, as a result, most sites are known from only a very limited amount of exposure.  Since most 
of the work done under these guidelines is paid for by developers working under the requirements of 
government agencies to comply with the law prior to construction, even those operations which go as 
far as Data Recovery are of limited duration, usually no more than two field seasons.  As noted above, 
this is one of the things which makes the Little League Site unusual, though long-term excavations used 
to be more common in this region.  As we shall see in Chapter Four, all four of the above operational 
phases have been applied, at one time or another, to the site.  The Little League site is being nominated 
to the National Register of Historic Places on the basis of three of the four criteria (A, C, and D).   
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In addition to being a locus for the detailed investigation of pre-European cultural material, the site has 
also served as the training ground for many undergraduate and graduate students, mostly for 
undergraduates at Bridgewater State University (formerly Bridgewater State College) who are seeking 
careers in the field of Public Archaeology – the work of performing all of the phases described above 
under paid contract, the profession of Cultural Resource Management.  Bridgewater State has long had 
a specialized concentration in Public Archaeology within its Anthropology Department, whose goal is to 
prepare students for careers in this field.  In addition to their in-class course work, students in this 
concentration are required to take nine credits of fieldwork and/or equivalent laboratory work.  The 
current state standard for participation at a leadership level in archaeological fieldwork is a total of nine 
months of field/laboratory experience, at least six of which must be in the local region, plus a Master’s 
degree in archaeology or related fields (MHC 1979).   Participation in the field school is most often the 
first exposure these students have to the rigors of archaeological fieldwork. 
In addition to the Public Archaeology Concentration, the Anthropology Department offers training in 
two of the other subfields of Anthropology, and strongly encourages students in its Cultural 
Anthropology and General Anthropology Concentrations to obtain archaeological field experience to 
broaden their appreciation of the larger discipline.  Many undergraduates in all three concentrations 
have taken this opportunity.  A smaller number of graduate students, mostly seeking degrees in 
teaching, have also participated in the field program, as have a number of students from other regional 
universities, for transfer credit, and a few high school students under the university’s Dual Enrollment 
program.  Over the years, a total of 175 students have participated in the excavations at the 
Middleborough Little League Site, all under the author’s direct supervision.   
Since 1991, Middleborough has also been the home of the Robbins Museum of Archaeology, a wholly-
owned subsidiary of the Massachusetts Archaeological Society.  The Robbins Museum serves as the 
curatorial facility for much of the cultural material excavated at the Little League Site, and offers to the 
public educational displays of some of the artifacts found at the site.  In addition, over the years there 
have been 34 amateur members of the Society who have served as volunteer participants in the 
fieldwork at the Little League Site.  My only requirement for them to participate is that they have had 
some prior archaeological field experience in the region, as my time needs to be devoted to training the 
student participants, especially those who have not had prior field experience.   Some of the students 
who have completed their nine credits of fieldwork have also returned to work at the site on a volunteer 
basis.   A photomontage of the field crews from the 2006, 2007, 2009-2014, and 2016-2019 seasons 
appears in Figure 1.1 below. 
Most of these operations have taken place during the summer, with some fall fieldwork as well, on 
weekends.  Several of the students who worked in the field and in the laboratory during the field season 
have undertaken a variety of analyses of the material from the site for Directed Study or Departmental 
Honors credit during the regular academic year, or (after graduation) on grants I was able to obtain from 
the Center for Academic Research and Scholarship at Bridgewater State.  Students have also been 
instrumental in creating exhibits featuring materials from the site at the Robbins Museum. 
In addition, a number of colleagues, both from the academic world and from several of the indigenous 
communities in the area, have provided helpful insights into various aspects of the site.  These include 
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Sandra Clark, Richard Enright, Brian Evans, Peter Fletcher, Cielito King, Susan Jacobucci, Tonya Largy, and 
Sharon Mahan from the academic community; and Elizabeth Perry, Joyce Rain Anderson, Rolf Cachat-
Schilling, Earl Chase, and Linda Coombs from the local Native communities. 
   
Figure 1.1:  Photomontage of field crews from twelve seasons at the Little League Site 
 
I would like to thank the following students and volunteers, without whose work at the site and in my 
laboratory this book would not have been possible:  Kaitlin Ahern, Haley Albano, Stephanie Al-Khatib, 
Kirsten Altig, Charissa Amaral,  Eric Anderson, Khalilah Andrews-Abdur-Rasheed, Brenna Audette, Maria 
Avery, Maya Bahl, Edward Bajercius, Carly Baker, Courtney Baker,  Lauren Bateman, Michelle Bayly, 
Grace Bello,  Donna Belloli, Andrea Boon, Melissa Braden,  Phillip Brady, Jessica Bradley, Willis Brennan, 
Marie Brewer, Janice Brocklehurst, Emily Brunelle, Sharon Burchfield, Christopher Burkle, Rebecca 
Burlingame,  Matthew Caerulius, John Campbell, Jennifer Marie Campinell, Anthony Capozzi, Dawn-
Allen Carlson, Earl Chase, Andrew Chiappetta, William Chisholm, Jessica Chmielorz, Minis Chuigyn, Paula 
Churbuck, James Cisternelli, Katherine Clark, Erica Clavin, Jacob Coffey, Tracy Colter, Mary Concannon, 
Angelique Connor,  Jennifer Cormier, Peter Corriveau, Jennifer Cote, Bonnie Coulombe, Wilfred Couts, 
Kyle Cramsey,  Leo Crowley, Katelyn Cummings, Adam Cutler, Doc Delaney, David DeMello, Kevin Dente, 
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Emery, Sabrina Estabrook, Ammie Farrar, Julie Fay, Brady Fitts, Caitlin Fitzgerald, Erin Flynn, Timothy 
Fohl, Cory Fournier, Jeremy Fraine, Lea Fuchs, Robert Furlong, Martha Gaby, Robert Gaby, Jessica 
Gagnon, Michael Gagnon, Donald Gammons, Daniel Ganshirt, Eliezer Garcia, David Goncalves, Patrick 
Goot, Jacalyn Gorczynski, Jeffrey Gould, Philip Graham, Ryan Hall, Glenn Hammel, Brook Hanna, Jennifer 
Hannum, Anna Hilderman, McKayla Hoffman, Shawna Hough, John Hubbard, Kathleen Hurley, Melissa 
Hurley, Margaret Ingmanson, Susan Jacobucci, John Jennings, Stacey Johnson, Thomas Kane, Frances 
Kennedy, Lorraine Kerrigan, Tony King, Catherine Knight, Benjamin Kolb,  Brian Kovalski, Charles 
Langway, Tracy Lee, Carol Legge, Naomi Lore, Rebekah Lotz, Thomas Lux, Krissy MacAuslan, Nathan 
MacGowan, Sarah MacPherson,  Michelle Mangini, Colleen Mansani, Robert Martin, Michael Matta, 
Charley Mayhew, Christopher McCabe, Jamie McCarthy, Eamon McCarthy Earls, Zachary McDermott, 
Kerri-Ann McGrath, Martin McHugh Mullane,  Linda McLellan, Meaghan McNally, Alex  Mello, Lloyd 
Mendes, Bill Merritt, Loren Millard, Luke Miller,  Joseph Mitchell, Eriko Mizumo, Jeffrey Moore, Kendra 
Moran, William Morningstar, Rachel Mulroy, Michael Nelson, Daniel Newman, Tesse Nickerson, Ryan 
O'Connor, Nicholas Oliverio, Erin O'Malley,  Rory O'Neill, Bernard Otto, Kaitlyn Owen, Mary Owens,  
Nathaniel Packard, Katie Palmer, Christine Paquette, Garrett  Pavlicek, Diana Petrino, April Phelps, 
Courtney Pierce, Aimee Piette, Darrell Pinckney, Robert Plante, Melissa Plasse, Robert Po, Thomas 
Putnam, Dawn-Marie Radcliffe, Dean Ramani, Dennis Randall, Judith Randall, Rita Ritval, Frederick 
Robinson, Larry Rogers, Diane Rosa, Beth Rose, Stephanie Rosenberg, Daniel Rourke, Eliott Rousseau, 
Cheryl Ruane, Johannna Rutherford, Emily Rux, Neil Sands, Heidi Savery, Zahava Shaffer, Sofiya Shreyer, 
Katherine Silvia, Rachel Silvia, Michael Sirois, Alan Smith, Donald Smith, Jillian Smith, Mara Smith, Elise 
Smorczewski, Matthew Southard, Donald Sparks, Joshua Stanley, Matthew Staubin, David Sulewski, 
Jennifer Sullivan, Amy Sylvester, Chelsea Talcott, Cassandra Tavares, Elizabeth Tharp, Lauren Thompson, 
Andrew Trenholm, William Tringali, Erika Umali,  Krystal Vezina, Luke Waterman, Carol Weston, 
Alexandra Whalen, David White, Devon Wilson, Julie Woods, Sebastian Zapisek, and Michael 
Zimmerman.   
I also wish to acknowledge the financial support I have received from Bridgewater State University’s 
Center for Academic Research and Scholarship, from the Dean’s Office of the College of Arts and 
Humanities, and from the Emeriti Club, all of which have contributed funds which have enabled several 
of the analyses involved in this project to take place. 
The next three chapters of this book provide an introduction to the site, its environmental and land use 
history, and the history of the excavation.  Following this, the next seven chapters discuss the findings of 
the excavation:  site integrity and soils, cultural features, artifacts, debitage, organic materials, fire-
cracked rock, and post-Contact artifacts.  My methods of analysis are quantitative, using the standard 
deviation, chi-square, variance-mean ratio, and Spearman rho statistics (Hays 1960, McGrew and 
Monroe 1993).  Following this is an extended discussion of the results and their importance within the 
framework of what is known about regional pre-European Contact and post- European Contact history, 
using the same statistical methods.   Finally, I present a set of conclusions based upon this discussion, 
and some recommendations for the long-term site preservation of what remains of the site, along with 




Geological and Environmental Setting 
 
Geological Setting 
As shown in Figure 2.1, the Middleborough Little League Site is located on a series of three terraces 
overlooking the Nemasket River in the town of Middleborough in southeastern Massachusetts.  The site 
is bounded on the southwest by Route 28 (East Grove Street); to the southeast by the Nemasket River; 
to the northeast by a baseball field fronting on Mayflower Avenue; and to the northwest by a former 
stream course to be described in a later paragraph.  The total surviving area of the site is approximately 
15,000 square meters, or 1.5 hectares.  It is likely that, prior to the construction activities to be 
described in Chapter Five, the original site may have comprised an additional hectare or more. 
 
Figure 2.1:  Segment of the U.S.G.S. Bridgewater Quadrangle, showing the site location 




Figure 2.2:  Contour Map of the Little League Site (contour interval = 0.5 meters) 
The Nemasket River, a major (Rank 3) tributary of the Taunton River, flows out of Assawompsett Pond, 
approximately three kilometers upstream of the site.  It is navigable by canoe for most of its length, 
depending on the amount of seasonal rainfall; in dry years its depth in the Fall is rather shallow in some 
places.  There is one major fall line in the river, where it is crossed by Wareham Street, a drop of about 3 
meters.   This is about 0.75 kilometers downstream from the site.  Canoers have to portage to get 
around these falls.  Another considerably lower fall line is located at the Plymouth Street crossing, just 
east of Oliver Mills – the mills were built in the 18th century to take advantage of the water power 
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available there.  This is another portage point.  The river meanders considerably throughout its length, 
running first north from Assawompsett Pond, then northeast past the site, then north-northwest to 
bound the eastern edge of the town center, and then it turns more or less northwards, with many 
horseshoe bends, until it empties into the Taunton River, heading northwestwards to the confluence.   
 
Figure 2.3:  The Nemasket River at East Grove Street, looking North (downstream) 
These bends, typical of a mature river system, provide reason to suspect that the current course of the 
river has altered over time in the vicinity of the site as well.  On the 1937 15 minute U.S. Geological 
Survey map of the Bridgewater Quadrangle (see Figure 2.4), a stream course is shown, locally called 
Raven Brook, running northeastwards from the river about 1.0 kilometer upstream of the site, and 
returning to it about 0.25 kilometers downstream of the site.  It is possible that this is an old oxbow of 
the river.  The stream no longer exists; its western end was blocked by the construction of the 
Hannaford Mall southwest of East Grove Street, and all that remains of it there is a small culvert under 
Route 28.  Its middle course was completely interrupted by the construction of the Burkland School, as 
noted in Chapter Three, and the town was required by Massachusetts Environmental Protection Agency 
regulations to replace it with a replicated wetland.  A small, slightly wet depression at the northeastern 
corner of the third, highest terrace may have been a seasonal wetland feeding Raven Brook, before it 
was blocked by the school construction.  On the lowest, first terrace its course (now dry) is marked by a 
dense stand of bullbriars (Smilax rotundifolia) running perpendicular to the Nemasket River – due to this 





Figure 2.4:  Segment of the 1937 USGS Bridgewater Quadrangle, showing course of Raven Brook 
Historically, the Nemasket River is well known for its run of anadromous fish, particularly alewives, 
which come upstream each Spring to spawn in the Lakeville ponds (Town of Middleborough, n.d.).  The 
point at which the river is crossed by East Main Street, ca 2 kilometers below the site, is a natural ford 
which was used by indigenous people to catch these fish (marked by an “X” on  Figure 2.4), and the 
name of the river in the Massachusett language literally means “fishing place,” referring to this spot.  In 
order to make it over the falls at Wareham Street, the fish have to jump, and do not always succeed on 
their first attempt, so by the time that they reach the quieter waters adjacent to the site they are tired 
and easier to catch.  This may be one of the reasons that the site is located where it is. 
Geologically, the Town of Middleborough lies within the Rhode Island Formation of the Narragansett 
Basin, a large area of Pennsylvanian/Permian metamorphism characterized by arkose, argillite, siltstone, 
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and conglomerate, with minor beds of meta-anthracite (coalstone) (Zen et al, 1973; see Chapter Eight 
for more detailed descriptions of these rock types).  This basin is shown in grey in Figure 2.5: 
 
Figure 2.5:  Segment of the Bedrock Geological Map of Massachusetts, Showing Site Location 
These deposits were laid down as sediments at the bottom of a large lake, which at one time extended 
from Narragansett Bay as far north as the modern town of Hanson, with a probable outlet to the ocean 
through what is now the course of the North River.  In areas of relatively quiescent water, the clayey 
sediments at the bottom of the lake were compressed into argillite, a platy stone similar to slate/shale 
and rich in feldspathic minerals, with a very small grain size.  In more turbulent waters, the sediment 
grain size was larger, and it was compressed into arkose, a more massy mineral similar to sandstone or 
greywacke, with mixed macroscopic grains of quartz and feldspar.  Grain size is typically between 0.5 
and 1.0 millimeters.  Siltstone has a granular structure somewhere midway between these two rock 
types, with a grain size smaller than 0.5 millimeters, and is also local to the area.  In most of the 
Narragansett Basin, these bedrock types are deeply buried under subsequent sediments, but there are 
some spot locations where they outcrop.  The location nearest to the site is an arkose outcrop located 
about 0.25 kilometers to the southwest, on the opposite side of Route 28 at the northeastern edge of 




Figure 2.6:  Arkose Outcrop at the Edge of Hannaford Plaza 
During the Late Pleistocene era, the Buzzards Bay lobe of the Wisconsinan glaciation covered all of 
southeastern Massachusetts (Larson 1981).  As the glacier pushed south-southeastwards, it carried with 
it a massive load of rock plucked from locations further north, in particular from the igneous formations 
of the Boston Basin.  These included granites and rhyolites, as well as a particular type of conglomerate 
termed Pondville tillite (Skehan 1978), which was laid down as till south of Boston during a much earlier 
glacial epoch, and was later compressed into a coarse-grained cement containing fist-sized or larger 
cobbles of quartz, quartzite, and granite.  As the Wisconsinan glacier retreated, starting around 18,000 
years ago, it left behind much of this rock burden as ground moraine and erratic boulders, mixed with 
the “rock flour” which constitutes the soil matrix of the area.  The landforms thus created at the site are 
defined as glacial kame terraces.  Figure 2.7 shows the successive terraces at the site. 
The soil type at the site is principally classified by the U.S. Department of Agriculture’s Natural Resources 
Conservation Service as Gloucester Very Stony Loamy Sand, except for a band immediately adjacent to 
the Nemasket River, which is classified as Raynham Silt Loam (USDA 1969).  Gloucester Very Stony 
Loamy Sand (GbB on Figure 2.8) is defined as follows (USDA 1969:81): 
“Stones on the surface are between 1 and 3 feet in diameter and are from 20 to 80 feet apart.  
In a few places there is a firm layer at a depth of 2½ to 5 feet. . . This soil is too stony to be used 
for row crops.  Although droughty, it can be used for hay and pasture. . . .Stones and boulders 
limit the use of this soil for most nonfarm purposes.” 
The rockiness of this soil made excavation with shovels essentially impossible in most areas.  Instead, we 
had to rely upon hand tools, which considerably slowed the progress of the excavation.  However, a 
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more important factor slowing the excavation process was the extremely high volume of cultural 
materials which needed to be recorded.  Not only did this slow our progress in the field; it necessitated 
additional labwork sessions to process the material to the point where it could be used for analysis. 
 
Figure 2.7:  Segment of the U.S.G.S. Surficial Geological Maps, Bridgewater and Assawompsett Pond 
Quadrangles 
Raynham Silt Loam (RaA on Figure 2.8) is defined as follows (USDA 1969:86): 
“This soil occupies low flats along the Taunton River and its tributaries.  It is saturated for 7 to 9 
months each year, chiefly because the water table is high. . . . Permeability is moderately slow or 
slow. . . Undrained areas are suitable for hay or pasture if moisture-tolerant plants are used.” 
As the glacier retreated fully by around 15,500 years ago, meltwater puddled in front of it and formed a 
large proglacial lake, Lake Narragansett.  This lake drained slowly through its outlet at the mouth of the 
North River in Marshfield.  There were three stages of drainage, which resulted in the formation of the 
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three terraces observed at the site today (Hartshorn 1960).  The highest, the Third Terrace, was exposed 
first; its average elevation is 23.85 meters above sea level (range = 21.41 to 25.79 m).  The Second 
Terrace was exposed next; its average elevation is 21.67 meters above sea level (range = 19.18 to 24.00 
m).  The lowest, First Terrace was exposed last; its average elevation is 18.19 meters above sea level 
(range = 16.96 – 19.55 m).  While there is no way of determining the timing of these exposures, it is at 
least possible that the First Terrace was unavailable for occupation until the latter part of the mid-
Holocene (ca. 6,000 years ago), based upon the later radiocarbon dates obtained from features on that 
terrace, compared to an earlier date from the Third Terrace, which was occupied as early as ca. 9,000 
years ago, at the beginning of the mid-Holocene.  The earliest dates from the Second Terrace are from 
ca. 7200 years ago, midway between those from the First and Third Terraces. 
 
Figure 2.8:  Segment of the U.S.D.A. Soil Survey Map for Plymouth County 
The orientation of all three terraces is parallel to the course of the Nemasket River, which at this point 
runs approximately 40 degrees east of magnetic north.  This orientation was defined from the outset of 
the archaeological investigations as “grid north”, and was used for orienting all excavation units.  Thus, 
“north” throughout the remainder of this report refers to a direction towards Mayflower Avenue; 
“south” refers to a direction towards East Grove Street; “east” refers to a direction towards the 
Nemasket River; and “west” refers to the opposite direction, towards the former course of Raven Brook 




Contemporary Flora and Fauna 
As described in the following chapter, the entire site area was subjected to plowing from the late 17th 
century until at least the first decade of the 20th century.  Plow zones were encountered in all excavation 
units within the Gloucester soil zone which had not been thoroughly disturbed by subsequent 
construction.  Elderly local residents informed us that they had observed the First Terrace under 
cultivation as late as the 1960s.  Today, except for a 17-meter wide powerline easement running north 
to south across the terrace, arboreal vegetation on the First Terrace consists of a mix of white pine 
(Pinus strobus), white cedar (Thuja occidentalis), red oak (Quercus rubra), pignut hickory (Carya glabra), 
American holly (Ilex opaca), Concord grape (Vitus labrusca), and high-bush blueberry (Vaccinium sect. 
Cyanococcus).  None of the trees appears to be more than 50 years old.  Some of these plant species – 
especially white cedar, American holly, Concord grape, and high-bush blueberry– prefer moister soils, 
such as are found as one approaches the river.  Closer yet to the river the dominant species is mountain 
laurel (Kalmia latifolia), while, as noted above, the area to the north, in and around the old stream 
course, is dominated by bullbriar.  The arboreal vegetation on the Second Terrace is principally white 
oak (Quercus alba) and hickory, with a mix of white pine, cherry (Prunus avium), and small amounts of 
American holly.  The largest of the pine trees may be as old as 100 years.  Similarly, the Third Terrace is 
characterized by open woodland, mostly white oak, hickory, and white pine, with some cherry.  In the 
course of excavation on the Third Terrace in 2007, it was necessary to remove a large root of one of the 
largest pine trees, and we took the opportunity to count the tree rings.  It was determined that the root 
was at least 125 years old.  As will be seen in the next chapter, this corresponds fairly well with the 
historical documentation of the cessation of farming activity in this portion of the site.  Understory 
plants on all three terraces include poison ivy (Toxicodendron radicans) and bullbriar, both major 
irritants for excavators, as well as low-bush blueberry (Vaccinium angustifolium). 
Animal activity is not well-documented at the site.  A welcome population of dragonflies (Anisoptera sp.) 
and damselflies (Zygoptera sp.) keep the population of mosquitoes low.  This is particularly 
advantageous, since cases of Eastern Equine Encephalitis have been documented in Middleborough, 
especially in 2011 and 2019.  Birds observed include red-tailed hawks (Buteo jamaicensis), which nest in 
the tops of some of the larger trees on the Third Terrace.  Flocks of crows (Corvus sp.) also nest in the 
trees.  Smaller songbirds are present in limited numbers.  Painted turtles (Chrysemis picta) were 
occasionally encountered, most likely coming up from the river to lay their eggs.   
On one occasion, after a major rainstorm, excavators encountered small crayfish (Malacostraca sp.) in 
their excavation units on the First Terrace.  There was also some evidence of predation on the crayfish 
by raccoons (Procyon lotor), whose pawprints we recognized on one of our backdirt piles.  Evidence of 
burrowing rodents – voles and field mice (Myodes sp.), and woodchucks (Marmota monax) – has been 
found in the form of burrows; and on a few occasions live voles and woodchucks have been 
encountered.  Small toads (Bufo sp.) also made use of our excavation trenches, especially on the First 
Terrace, for shade and moisture.  Excavators occasionally encountered garter snakes (Thamnophis sp.).  
No fish remains have been recovered from the site, but as will be explained in Chapter Nine, there is 
indirect chemical evidence for the processing of anadromous fish – alewives (Alosa pseudoharengus) 
and shad (Alosa sapidissima) – on the First Terrace, and probably on the Second Terrace as well, but not 






Historical Land Use at the Site 
 
First Settlement 
In 1654, a group of 54 residents of Duxbury, the first daughter town of the Plymouth Colony, were 
granted a patent to create the new town of Bridgewater by the Colony (Mitchell 1897:9).  For the most 
part, the cores of the expanded English settlements founded after 1650 were at locations suitable for 
milling and iron-working; for example, the Oliver Mills on the middle Nemasket River in Middleborough 
(DePaoli and Farkas 1982). The Colony had purchased a large tract of lands in the interior from the 
Wampanoag sachem Massasoit/Ousamequin, in return for seven coats, nine hatchets, eight hoes, 
twenty knives, four moose skins, and 10½ yards of cotton cloth (Mitchell 1897:12).  The new settlement 
centered upon the ford in the Satucket River in what is now East Bridgewater, and extended four miles 
in each direction, though the Colony’s purchase extended an additional seven miles in each direction to 
accommodate projected growth.  Bridgewater was formally incorporated as a separate town in 1656, 
and it included the modern towns of Bridgewater, East Bridgewater, West Bridgewater, Brockton, 
Lakeville, and Middleborough.  The Native people retained ownership of the areas around the Lakeville 
ponds and at the major bend of the Taunton River at Titicut, where they built a palisaded fort at Fort Hill 
around 1660 (Dodge 1953).     
Individual smaller land purchases from Native leaders continued after Ousamequin’s death in 1661.  The 
parcel in which the Little League site is located was part of the Little Lotmen’s Purchase of 1664 from 
Josiah Wampatuck (Weston 1906:602-603).  By 1669, the population of colonists in the southern portion 
of the original Bridgewater town had grown to the point where the residents petitioned to secede to 
form an independent town, which included the modern towns of Middleborough and Lakeville.  Soon 
after the petition was granted, the residents constructed a garrison on the east side of the Nemasket 
River, opposite the new town’s center.  However, due to the presence of continuing indigenous 
communities, relatively few English settlers lived there.  Weston (1906:34) lists only 41 male heads of 
household whose names are noted in the Plymouth County records as having lived in Middleborough 
prior to 1675.   
Three members of the Morton family – Nathaniell, John, and Ephraim – are listed on the deed for the 
Little Lotmen’s Purchase, but Weston (1906:606-607) noted that Nathaniell and Ephraim never actually 
settled in this part of the town.  Thus, it is likely that it was John Morton was the first European owner of 
record of the site, and some local amateur historians claim that he built his farmhouse approximately at 
the intersection of Routes 28 and 105, at some point subsequent to the original purchase.  There is an 
oral tradition to the effect that John Morton was friendly with the Wampanoag leader Metacomet, and 
that for this reason his farmhouse was supposedly spared when the town was attacked by Metacomet’s 
men early in King Philip’s War in 1675.  The residents of the town all fled to the garrison for safety at 
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that time, but it was soon evident that this would not provide sufficient protection, so they retreated to 
Plymouth for the duration of the war.  Weston, in his history of the town (1906:274) questioned this 
tradition, and stated instead that the farmhouse was in fact probably constructed by John’s son, John Jr., 




Figure 3.1:  Plot Plan of the Shaw Factory Buildings and Adjacent Lots.  Most of the site is in Lot C. 
The Morton family remained in possession of the entire parcel, from modern Route 105 to the 
Nemasket River, for the remainder of the 17th century, all of the 18th century, and the first half of the 
19th century.  This is a remarkably long land tenure for a single family, and they appear to have plowed 
the entire property.  In 1865, the Mortons sold the property to Andrew Pickens, whose family had 
moved to the New World from Northern Ireland following the Battle of the Boyne in 1690 (Weston 
1906:434-436).  Samuel Pickens had first purchased land in Middleborough in 1732, and Andrew Pickens 
had the original Morton farmhouse replaced with his own in 1868 (Weston 1906:273), and he and his 
heirs continued to use parts of the land for farming and/or pasturage until the first decade of the 20th 
century.   
Industrial Activity at the Site 
However, over the course of the last quarter of the 19th century, the Pickens family began to sell off the 
eastern parcels of the property, starting with those furthest from their house and adjacent to the 
Nemasket River, to a local industrialist, George H. Shaw.  Shaw had the idea of going into competition 
with the Japanese lacquerware industry, which had become popular following the opening of Japan to 
international trade in 1854 (Maddigan 1996).  The process of japanning involves an asphalt base 
dissolved in naphtha or turpentine, in some cases with lead and/or amber added as a flux.  The resulting 
mixture is baked at about 400o F. for up to an hour (Niimura and Miyakoshi, 2003), and then applied to 
wooden vessels.  Based on abundant recoveries at the site, Shaw evidently used coked coal as fuel for 
the heating process. 
The first parcel Shaw purchased, in 1875, fronts on Route 28, and it was here that he established the 
George H. Shaw Varnish and Japan Works.  He constructed a main factory building and several 
outbuildings on this parcel (Maddigan 1996; see Figure 3.1).  He continued to purchase parcels from the 
Pickens family until at least 1902, and he clearly had the intention of expanding his operation, as we 
found the remains of a fence along the eastern edge of the Third Terrace, consisting of wooden fence 
posts and curled iron wire of a type not in commercial production until 1903 (Kansas 2015).  However, 
he never did expand his industrial operation into this area.  He or his heirs probably constructed the 
stone wall which bounds the entire northern edge of the property.  No other post-Contact stone walls 
have been discovered.  Because a few concrete blocks were found in this wall, it is suspected that it is 
most likely from the Shaws’ occupation. 
The Shaw factory continued in operation until 1967, at which point the heirs of George Shaw declared 
bankruptcy.  The Town of Middleborough acquired the land for non-payment of property taxes in the 
mid-1970s.  The northwestern portion of the property was used to construct the Burkland School.  This 
involved damming the course of Raven Brook, which occasioned a determination from the 
Massachusetts Environmental Protection Agency that the Town would need to replace the brook’s 
course with a replicated wetland, shielded from downslope erosion from the Third Terrace by an 
earthen berm.  This berm, no more than 1 foot in current height, runs along the western edge of the 
Third Terrace.  Soil to create it was evidently borrowed from a portion of the terrace, creating a small 
gully; and from a gravel pit to the southeast of the wetland, adjacent to the edge of the Shaw factory lot.   
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A powerline right-of-way was established at some point during the 1970s or 1980s on the western edge 
of the First Terrace.  There was very limited disturbance of soil horizons as a result of this construction, 
mostly just at the immediate locations where poles were emplaced.  A low berm was created on the 
western edge of the clear-cut, an area where the edge between the First and Second Terraces is not 
clearly marked.  This entailed some minor soil stripping from the adjacent part of the right-of-way.  It is 
possible that a borrow pit to the west of the berm was also used to provide soil for this berm.  The 
powerline easement is owned by the Middleborough Gas and Electric Company, which clear-cuts it 
regularly every third year. 
Conversion of the Site to Playing Fields 
The Middleborough Board of Selectmen debated for the ten years after their acquisition of the property 
as to what use to put the remaining western portion of the property, consisting of the Third and Second 
Terraces.  Eventually, the Selectmen decided that the best use of the relatively flat Second Terrace was 
for a playing field.  There was already a Little League baseball field to the north of the Second Terrace, 
facing Mayflower Avenue. They decided to construct a soccer field on the flat portion of that terrace, 
facing Route 28.  The construction of this field took place in 1986 (see Figure 3.2), and around the same 
time the Town saw to the demolishing of the standing structures on the Shaw Factory site.   
 
Figure 3.2:  Views of the Soccer Field in 1996:  looking south (left) and north (right) 
The Third Terrace (see Figure 3.3) is a thoroughfare for children and adults passing between the Little 
League fields and the Burkland School.  Its open woods permit easy access between the two areas, and 
there are dirt paths on either side of the replicated wetland which allow for this.  There is evidence of 
recent people camping around hearths on the highest point of the terrace.  When excavators worked on 
this terrace (and subsequently, as it usually served as our lunchroom), we often met with local residents 
passing through there, on foot or on bicycles.   A cart path runs across the terrace from the northeast 
corner of the school grounds to the edge of the Second Terrace.  A limited amount of site vandalism has 
also taken place on this terrace, due to its greater exposure.  For the most part, this has consisted of the 
removal of our grid pins, which was annoying but not particularly destructive.  In one case, we found 
dead wood heaped into one of our excavation trenches.   Passers-by also leave litter, mostly candy 
wrappers, on the site.  At one point we found an old mattress, a partially empty perfume bottle, a chief 
petty naval officer’s 24-carat gold hat pin and brass coat button, and an empty vodka bottle in the area 
of the Data Recovery operation on the northern end of the terrace – possible evidence of a tryst.  We 





Figure 3.3:  Views of the Third Terrace, Facing Southwest (left) and Northwest (right) 
The remaining wooded portion of the Second Terrace (see Figure 3.4), after ballfield construction 
destroyed about 80% of it, is much less frequently visited, though we also experienced some of the 
same type of vandalism and litter deposition there, including some children’s toys – e.g., a plastic spray 
gun nozzle in the shape of an elephant; a rubber model stegosaurus; and a metal toy truck with rubber 
wheels.  A probable borrow pit, perhaps related to the construction of the powerline berm, is located at 
the extreme southeastern end of the surviving portion of the terrace.   
 
Figure 3.4:  Views of the Second Terrace:  Facing South (left) and East (right) 
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Outsiders’ visits to the First Terrace were even rarer during the years when we excavated there, and 
there is much less modern litter present.  Most of it consists of baseballs from the fields above.  We did 
not collect these.  At one point, following publication of an article describing a gouge recovered from the 
2010 field season in the Bulletin of the Massachusetts Archaeological Society (Hoffman 2011b), we 
found that a reader of the Bulletin had used the published map to dig a small pothunter’s pit in the 
location where the gouge had been found, disturbing the contexts in a very limited area.  The steeper 
slopes delineating the edge of the First and Second Terraces have been subject to some soil erosion 
onto the First Terrace.  Other than this, and the emplacement of the powerline poles and the berm, 
there has been no recent disturbance on the First Terrace (see Figure 3.5). 
 
 
Figure 3.5:  Views of the First Terrace:  Powerline Right-of-Way, Facing South (left) and Wooded Area, 
Facing North (right) 
The Little League site is within the traditional territory of the Wampanoag people.  Members of the 
tribe, as well as from other regional indigenous groups, have visited the site and have provided their 
insights into its relationship to their traditional culture.  The author is well aware of the importance of 




A History of the Excavation 
 
Discovery of the Site 
During the construction of the soccer field in 1986, two local amateur archaeologists, Brady Fitts and 
Philip Brady, walked across the disturbed area after the topsoil had been stripped and picked up a few 
stone tools from the exposed subsoil.  They also noted, and sectioned, two possible features containing 
concentrations of fire-cracked rock and charcoal.  The current location of these finds is not known, nor 
did they produce a written report of this operation.  Because the fields were town-owned land, the two 
reported their findings to the Massachusetts Historical Commission (MHC), which, as noted in Chapter 
One, has jurisdiction over cultural resources on public lands.  In cases where sites containing resources 
whose locations have been identified and placed in their inventory are threatened with disturbance, the 
Commission has the authority to request that the public landowner undertake a locational 
archaeological survey.  A locational survey would normally include informal shovel-dug test pits as well 
as surface investigation and documentary research. 
In the case of the Little League Site, the Commission responded to the report of the site by dispatching 
one of its staff members, Jordan Kerber, to investigate the site.  He performed no subsurface 
excavation, but simply examined the extent of the disturbance already created by field construction.  He 
collected thirteen stone artifacts from the disturbed surface, including projectile points, knives, scrapers, 
a core, a chopper, and a hematite paintstone.  These artifacts were subsequently loaned to the Robbins 
Museum in Middleborough, which is authorized by the Commission as a state curatorial facility.  Kerber 
noted the presence of possible subsurface features which had been exposed by the construction work.  
He also defined on a sketch map the extent of the area which in his estimation had already been 
thoroughly disturbed (see Figure 4.1) – unfortunately, without indication of the contour intervals shown.  
This area included both the portion which had been subjected to bulldozing and several locations on the 
eastern edge of the Third Terrace onto which backdirt from the grading of the field had been dumped.   
Additional soil from the grading operation was later found in our 2015 investigations to have been 
dumped on the northern edge of the construction area.   
On the basis of the artifact types recovered, Kerber estimated the age of the site to fall between 6,000 
and 1,000 years ago (Kerber 1986).  The Historical Commission placed the site on their inventory, and 
assigned a site number to the location, 19-PL-520.  This number designates that the site was the 520th to 
be inventoried in Plymouth County; Massachusetts is 19th in the alphabetical listing of states.  MHC 
concluded that there was no likelihood of cultural materials being found in undisturbed contexts within 
the disturbed area.  As a result, they informed the Town that no further archaeological investigation 
needed to be performed in the disturbed area, but that, should the Town at some future date engage in 
additional soil alterations to the site, MHC would request that they undertake a locational survey in any 




Figure 4.1:  MHC Sketch Map of the Site (Kerber 1985) 
The site was also apparently known to local collectors.  In the course of conducting an inventory of 
collections with known site proveniences in the Town of Middleborough in 1991, the author was shown 
sixteen artifacts from four different collectors, who claimed that they were found at the site.  The dates 
on which these collections were made is not known.  More than half of the artifacts were projectile 
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points; the remainder included knives, scrapers, a utilized flake, and a rubbing stone.  These artifacts 
remain in private collections (Hoffman 1991). 
 
Initial Reconnaissance Survey 
In 1994, one of the teams in the Middleborough Little League succeeded in advancing all the way to the 
national finals.  As a result, there was considerable public demand for additional Little League fields, as 
the sport had acquired a great deal of popularity in the town.  By contrast, soccer had proved to be 
much less popular.  As a result of this, the Middleborough Little League petitioned the town to allow it 
to convert the soccer field into two baseball fields.  The soccer field would be moved to the site of the 
old Shaw Japan Works, none of the buildings of which were still extant.  This petition was approved by 
the town.   Because the new fields would occupy roughly the same area as the old soccer field, the Town 
represented to the Massachusetts Historical Commission that this would not result in soil alterations 
which would trigger an archaeological survey.  However, the Little League also announced plans to 
create a new dirt roadway to connect Route 28 with the existing baseball field which faces onto 
Mayflower Avenue, and to erect a concession stand and rest rooms along it.  The road would run along 
the western edge of the Second Terrace, and it would involve significant excavation and grading at its 
northern end.  These proposed impacts were sufficient to cause the Historical Commission to request a 
locational survey, restricted to the path of the roadway. 
Accordingly, the author, who was well known to the Town from having conducted an inventory of sites 
and artifacts for its Historical Commission in the Spring of 1991 (Hoffman 1991a), and a powerline 
Locational Survey in the town during the summer of that year (Hoffman 1991b), was hired by the town 
to conduct the survey at the Little League Site.  The survey took place on June 25th-26th of 1996.  The 
survey crew consisted of four of the author’s recently graduated Public Archaeology students from what 
was then Bridgewater State College, assisted by Alan Smith, a trained amateur archaeologist from the 
Massachusetts Archaeological Society, all working under the author’s supervision.   
A fixed elevation was established by sighting off a U.S. Geological Survey medallion located on the Route 
28 bridge over the Nemasket River, whose measured elevation appears on the Bridgewater U.S.G.S. 
Quadrangle Map as 61 feet (= 18.59 meters) above sea level.   Two linear transects, labeled from east to 
west as A and B, were shot in, parallel to the proposed road course and twelve meters apart from one 
another.  This orientation is 40 degrees east of magnetic north, and roughly corresponds to the 
orientation of the river and of the edges of the three terraces.  This orientation was used for all 
subsequent operations at the site; thus, Transects A and B were described as “north-south” transects. 
Twenty 50 centimeter by 50 centimeter excavation units were placed at 15 meter intervals along these 
two transects, staggered so that the units on Transect B were 7.5 meters northward of the 
corresponding units on Transect A, for a total of 5.0 square meters excavated.  The units were labeled 
numerically starting with 1, close to Route 28, up to 12, at the northern end of the proposed roadway.  
To this number, the transect letter was added; thus, A12 was the northeasternmost unit excavated.  
Units were dug with shovels in 5 centimeter vertical increments down to the junction of the topsoil and 
subsoil, and then excavated with hand tools in 5 centimeter vertical increments to the base of the 
aeolian subsoil.  All soils were screened through ¼ inch screen cloth.  Cultural materials were bagged by 
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level, and profiles were drawn of each unit upon completion, after which the units were backfilled.  
Cultural materials were taken to the Robbins Museum of Archaeology in Middleborough, where they 
were washed, counted, weighed, and (in the case of artifacts) given artifact numbers, measured, and 
labeled.  This location had already been accepted by the Massachusetts Historical Commission as a 
curatorial facility for artifacts recovered from other Cultural Resource Management surveys.   A report was 
issued, with copies distributed to the Massachusetts Historical Commission, the Middleborough 
Historical Commission, and the Middleborough Little League (Hoffman 1997a). 
 
The survey was successful in delineating the eastern edge of the disturbed area.  With the exception of 
the northernmost unit, all of the units along Transect A showed signs of extreme soil disturbance.  The 
southern six units lacked subsoils, while the next two units lacked topsoils.  Three of the units along 
Transect B, to the west of Transect A, also lacked topsoils, but the remainder, as well as the 
northernmost unit on Transect A, had normal soil horizons with plowed topsoils and aeolian subsoils.  A 
total of 62 lithic artifacts were recovered from the units, and 21 more were found on the surface.  These 
included projectile points, scrapers, utilized flakes, cores, wedges, preforms, biface fragments, 
hammerstones, a knife, a spokeshave, a reamer, a quartz crystal, and a ground stone fragment.  One 
LeCroy Bifurcate Base point found on the surface extended the range of site age back to the Early 
Archaic period, ca. 8,000 years ago.  There were 432 pieces of debitage recovered from the excavated 
units, and 86 additional pieces from the surface.  Five probable cultural features, all from units on 
Transect B, were identified.  In addition, there were 190 pieces of fire-cracked rock, 147 pieces of 
charcoal, 2 pieces of charred nutshell, and 3 pieces of calcined bone.  There were 535 pieces of post-
Contact items recovered, either from excavation or from the surface.  Detailed descriptions of these 
materials, as well as recoveries from subsequent operations, are reserved for later chapters. 
 
Supplementary Reconnaissance Survey 
A recommendation was made to the Massachusetts Historical Commission by the author that more 
investigation be undertaken along Transect B at the Site Examination level, including larger areal 
exposures of the proposed features.  It was also recommended that the Little League and the 
Middleborough Historical Commission work with the Massachusetts Historical Commission to develop a 
management plan in advance of any further construction at this site.  However, the Massachusetts 
Historical Commission declined to ask for further work on Transect B, on the grounds that it lay within 
the disturbed zone delineated in Kerber’s walkover survey.  This was due Kerber’s observation that piles 
of earth from the grading operation had been dumped on top of this area, though by the time of the 
survey these had long since been removed.  Yet MHC had issued a permit to conduct the survey in this 
area, and the survey had demonstrated the existence of undisturbed cultural deposits below the plow 
zone there. 
 
In addition, the author learned from the Little League officials that they planned to construct two 
additional T-ball fields on the summit of the Third Terrace.  While at first they claimed that emplacing 
new fields in this area would not involve any modifications to the level of the ground surface, their 
president, Mr. Timothy Harnett, eventually conceded that it was most likely that this would involve the 
removal of all the large trees in that area.  The author pointed out to them that the grubbing and 
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removal of stumps would very likely seriously disturb the context of any buried cultural materials.  For 
this reason, a supplementary survey was deemed necessary.  The author decided to use this second 
survey to test the proposition that the area of the original survey was entirely disturbed.  This survey 
was therefore designed to investigate the entire span of the Second and Third Terraces, from east to 
west.  A conversation with Constance Crosby of the staff of the Massachusetts Historical Commission 
determined that no new permit application would be necessary for this work, but merely a supplement 
to the previously submitted research design. 
 
Personnel for this survey included seven students then enrolled in the Public Archaeology Concentration 
at Bridgewater State College, taken as for-credit Directed Studies, assisted by twelve experienced 
amateur archaeologists from the Massachusetts Archaeological Society, all under the author’s 
supervision.   The Little League agreed to this operation, and volunteers were recruited through the 
Robbins Museum of Archaeology.  The work took place on Saturdays from September through 
December of 1996, excepting the date of the Society’s annual meeting.   
To approach the investigation of this area, a series of research questions was proposed, as follows: 
1) to locate and identify any significant cultural resources within the project area, and  
 2) to determine to what degree these resources retain contextual integrity. 
Assuming that there were resources present in a project area that retained integrity, the usual 
temporal and cultural division of these resources was along the axis of European contact.  Because 
of the established evidence from the original survey that the site contained a pre-Contact 
occupation, this was the main focus of research for the Fall 1996 survey. The previous investigations 
at the site had been informal and sporadic, and many of the contexts explored were highly 
disturbed, yet the recoveries suggested a considerable temporal span of occupation, from the Early 
Archaic through the Late Woodland period (ca. 8,000 – 1,000 years ago).  In light of this ambiguity 
of temporal components, these two questions were addressed in terms of what was known about 
similar landforms within the region.  More site-specific research questions included: 
3) Is the known pattern of settlement dispersion for sites at wetland margins documented within 
the project area?   
If so, we expected to find more tools of early phases, since the evidence available at that point 
suggested that most sites of these phases would have been closer to major water resources.  These 
tools were expected to include artifacts from the Early and Middle Archaic phases.  For later periods 
the outlook was not so clear, and was made more ambiguous by the persistence of so-called 
diagnostic styles such as Small Stemmed points over several millennia (e.g. Filios 1988).  The Early 
and Middle Woodland phases might represent a gap in the occupation.  We did expect to find Late 
Woodland artifacts, however. 
 
4) What activities can be documented for this location?   
It was expected that the intensity of cultural material, as well as the type of tools and debitage, 




5) Is there any evidence of season of occupation?   
This would include materials gathered from features such as storage or trash pits, which generally 
appear as soil anomalies (different in color and/or texture from the surrounding soil matrix).  For 
example, recovery of charred nutshells would indicate a Fall season of occupation. 
 
6) Is there any evidence of horizontal or vertical separation between temporal components 
within the project area?   
Since the new project area was adjacent to a known site of long occupation but insufficient 
provenience to reach conclusions on this question, the survey provided an opportunity to explore 
the differential uses of the area over time more systematically. 
 
7) How does the evidence from the project area fit into the larger and developing picture of pre-
European cultural development in the region?   
This was a synthesis question which was to be approached on the basis of the total recoveries from 
the site. 
 
These seven research questions have continued to guide all subsequent research at the site, though, as will 
be shown below, they have been augmented by more site-specific questions as more data was obtained. 
The wooded area investigated during this phase of the project measured approximately 25 meters north-
south by 120 meters east-west.  Starting from the original unit A12SE, four transects were established, 
perpendicular to the original transects A and B, and were placed 7.5 meters apart, running east-west.  
Continuing the numbering system introduced in the original survey, these transects were numbered 11.5, 
12, 12.5, and 13 from south to north.   Using a transit, hub points were shot in at 15 meter intervals along 
them, and labeled from A (the origin point) to E to the west, and from AA to DD to the east.  The units in 
each transect were offset by 7.5 meters from those in the adjacent transect.  Thus, the maximal interval 
between units on adjacent transects is 16.77 meters.  This kind of staggered dispersion gives a closer 
maximal interval than a simple block systematic design, in which the diagonal interval between units on 
adjacent transects is 21.21 meters (Krakker, Shott, and Welch 1983).  The surveyed points served as hubs 
for the excavation units.  Excavators chose arbitrarily or opportunistically which corner of a 50 centimeter 
by 50 centimeter unit was marked by the surveyed hub, and the units were labeled with letter, number, and 
direction from the hub; for example, B12SW.   Excavation of these units to the level of the post-glacial gravel 
deposits provided a clear record of the stratigraphic sequence, and allowed for an initial determination of 
site integrity.  In this phase of the survey, a total of 24 units were excavated, as not all of the possible units 
along the four transects were sampled, due to obstructions such as large trees.  In addition to this, four 
units which produced high densities of artifacts and/or discrete features were opened out to 50 centimeter 
by 1 meter trenches.  One of the units excavated in the original survey which contained a feature was also 
expanded in this fashion, bringing the total area excavated to 29 units, or 7.25 square meters.  
Units were dug with hand tools in 5 centimeter levels within natural soil horizons, and the soil was passed 
through ¼" mesh screen cloth (see Figure 4.2).  In many cases during the original survey, the presence of 
dense roots or rocks had made shoveling impossible, and hand tools were used.  This was also the case in 
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the survey in the wooded area.  Cultural and organic remains were recovered and bagged by level, and field 
identifications were made, to permit conclusions concerning age, seasonality, and site function.  A limited 
number of soil samples were taken for wet-screening and, in one case, for radiocarbon dating. 
Figure 4.2:  Photomontage of the Excavation Process 
Information from all units was logged on field forms provided for the purpose, and recoveries were bagged 
in labeled plastic recovery bags.  Profiles of all units were drawn upon completion of excavation and 
Munsell soil color readings were taken (though these are no longer extant).  Upon completion of fieldwork, 
all materials were washed, sorted, and counted to provide information upon which conclusions were based.  
The counts were recorded on forms for computer entry.  All materials were curated at the Robbins Museum 
of Archaeology in Middleborough. A report documenting all recoveries and interpreting their significance 
was filed with the Little League and with the Massachusetts Historical Commission.  An additional copy was 
provided to the Middleborough Historical Commission.  The report was submitted on January 19, 1997 
(Hoffman 1997b). 
This survey operation was successful in recovering cultural materials in twenty-six of the twenty-nine 50 
centimeter by 50 centimeter test units.  There were fourteen pre-Contact features, 280 pre-Contact 
artifacts, including projectile points, knives, scrapers, wedges, preforms, cores, spokeshaves, utilized 
flakes, biface fragments, hammerstones, pounding stones, an abrader, a sharpening stone, a notched 
pebble, pecked and ground stone fragments, and a steatite bowl fragment.  There were 595 pieces of 
debitage.   A radiocarbon date of 4890+70 B.P. (“B.P.” stands for “Before Present”; see Chapter Fourteen 
for a discussion of radiocarbon dating) was obtained from a firepit containing oak kindling, possibly 
associated with an Alsop Meadows point (Boudreau 2010).  There were 1,141 pieces of fire-cracked 
rock, more than half of them from a single feature in an expanded unit.  There were 1,248 pieces of 
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charcoal, 88.4% of which derived from the radiocarbon dated feature.  There were five fragments of 
bone from the plow zone, probably of post-Contact domestic animals, and seven pieces of oyster shell 
from the surface.   A total of 289 post-Contact period artifacts were recovered from the survey, all but 
two of them from the plow zone.  While there were high concentrations of pre-Contact cultural material 
in some units, the units in the vicinity of the depression in the northwest corner of Terrace Three were 
generally very low in recoveries, and this probably represents an area not heavily occupied, perhaps 
because it was a water body at the time. 
 
 
Expanded Locational Survey of Terrace Three 
Subsequent to the survey, planners from the Middleborough Little League met with the Principal 
Investigator and representatives of the Massachusetts Historical Commission and the Middleborough 
Historical Commission, and the author proposed alterations of the planned construction of Little League 
fields so as to avoid the more intense scatter of cultural material in the wooded area.  However, their 
plan to create two T-ball fields on the flat top of Terrace Three was still a cause for concern.  
Consequently, plans for a thorough locational survey of this terrace were submitted to the 
Massachusetts Historical Commission, and approved.  This operation was planned for the summer of 
1998, because the Little League informed us that they planned to construct the new ballfields starting in 
1999.     
 
However, when we arrived at the site in July of 1998 we found that the Little League had already 
bulldozed about 80% of the Second Terrace, somewhat beyond the area occupied by the old soccer field 
to both the west and the north (see Figure 4.3).  We also found that they had dumped a large soil pile in 
the northwest corner of their operation.  These alterations included approximately 25% of the area in 
which we planned to conduct the survey, so the sampling design was altered accordingly. 
 
Figure 4.3:  Bulldozed Portion of the Second Terrace 
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The previous system of unit nomenclature was considered too cumbersome for this survey, so one of 
the loci planned for excavation in the Fall of 1996 but not actually excavated, unit C11.5, was chosen as 
the new datum point.  This point, redesignated as N/S00E/W00, has been used as the datum point for all 
subsequent excavations at the site.  Units were labeled in terms of their linear distance in meters from 
this datum point, ideally as 1 meter  by 1 meter units subdivided into four 50 centimeter by 50 
centimeter quadrants labeled NW, NE, SW, or SE (for example, S20E25NW).  The orientation of the grid 
was based on the original survey grid orientation, 40 degrees east of magnetic north.  The sampling grid, 
as before, was a staggered systematic pattern, with seven transects running north and south, from W05 
to W35 from east to west.  The distance between transects was tightened to 5 meters, and that 
between units was tightened to 10 meters.  Units in adjacent transects were offset by 5 meters.  This 
resulted in a maximal distance between adjacent units of 7.07 meters, instead of the 16.77 meters in the 
original survey.  Excavators could choose in which of these four quadrants to begin to dig, based on the 
presence of large trees, or, in the case of units on the W05 line, to avoid the edge of the construction 
area.   
The survey was conducted in two phases. The first phase was conducted as a 6-week field school under 
the author’s supervision through Bridgewater State College, starting on July 7th and ending on August 
14th. Participants included fifteen students in the Public Archaeology Concentration, assisted by six 
previously trained volunteers from the Massachusetts Archaeological Society.  This phase included the 
area from the east-west baseline (N/S00) 50 meters to the south, close to the edge of the erosional gully 
mentioned in the previous chapter.  In twelve cases where features and/or high concentrations of 
artifacts were recovered, and as time permitted, the original 50 centimeter by 50 centimeter units were 
expanded to 50 centimeter by 1 meter trenches or to 1 meter by 1 meter squares – not necessarily 
within the same labeled 1 meter square unit.   
The second phase was conducted on Saturdays during the Fall of 1998.  Participants included six 
Bridgewater State College students and eight volunteers from the Massachusetts Archaeological Society.  
This phase extended the grid along the same seven transects by an additional 30 meters to the south, 
nearly to the edge of the new soccer field.  None of these units was expanded beyond the original 50 
centimeter by 50 centimeter unit.  Combining the two phases, a total of 82 units, comprising 28.5 square 
meters, was excavated, out of an estimated total of 3,650 square meters, or 0.8% of the total area of the 
Third Terrace. 
All units were excavated using hand tools in 5 centimeter vertical increments within natural soil 
horizons.  Separate level bags were kept for each 5 centimeter level excavated.  Most soils were 
screened through ¼” screen cloth, though in a few highly productive units 1/8” screen cloth was 
substituted for subsoil contexts.  Four samples were reserved for wet-screening through 1/16” screen 
cloth.  Profiles were drawn of at least two sides of each unit, and Munsell soil color readings were taken.  
All recoveries were recorded on sheets provided for this purpose.  Where possible, artifacts in situ were 
measured from adjacent square corners.  In practice, only 9.5% of the artifacts found in all operations at 
the site were triangulated in this way.  The triangulated artifacts tended to be significantly larger than 
average (average weight = 231.55 g, as compared with the total average of 22.1 g), as shown in Figure 




Figure 4.4:  Comparison of Weights of Triangulated (red) and Untriangulated (purple) Artifacts 
All materials were processed by washing, sorting, and cataloguing at the Robbins Museum or at the 
Archaeology Laboratory at Bridgewater State College.  Stone items identified in the field as possible 
artifacts were examined under a binocular microscope at 40X power to determine whether they 
possessed edge wear, and if so, what this showed of their function, and they were reassigned by 
category accordingly. 
All materials from the survey were curated at the Robbins Museum, and an exhibit of the more 
displayable materials was opened to the public there in June of 1999.  Copies of the site report were 
filed with the Massachusetts Historical Commission, the Middleborough Historical Commission, the 
Robbins Museum, and the Middleborough Little League (Hoffman 1999). 
This operation was highly successful in defining the overall functions of the site.  A total of 45 additional 
features were discovered.  Three of these provided radiocarbon dates of 5110+160 B.P., 4740+80 B.P., 
and 3010+40 B.P.  Only eleven of the 82 units opened were devoid of pre-Contact artifacts.  In all, 519 
artifacts were recovered from the excavation and 143 from the surface, including projectile points, 
scrapers, knives, spokeshaves, wedges, utilized flakes, a blade, cores, preforms, biface fragments, 
perforators, anvils, choppers, hammerstones, nutting stones, pounding stones, pestles, sharpening 
stones, a grooved weight, a plummet, a whetstone, and pecked and ground stone fragments.  For the 
first time (since the 1986 walkover), ceremonial objects were recovered:  paintstones, pendants, a 
pecked pebble, a stone rod, and quartz crystals, including a Herkimer diamond.  There were 3,168 pieces 
of debitage from the excavation and 527 from the surface.   There were 746 post-Contact items from 
excavation, and 360 from the surface.  There were 6,260 pieces of fire-cracked rock, and 1,966 pieces of 
charcoal, two pieces of nutshell, and 31 pieces of calcined bone.  Most of the charcoal derived from the 





Data Recovery on the Third Terrace 
As a result of this survey, further discussions were held with the Little League, and the obvious 
importance of the Third Terrace was emphasized to them.  They agreed, verbally, to change the 
orientation of the two proposed T-ball fields so as to avoid most of the higher ground on the terrace:  
one field would be placed in the area north of the cart path, more or less from S15 to N20 and from E00 
to E35 on our grid; the other would be placed on the Second Terrace to the east of this.  The area from 
N/S00 to N20 in the area of the first of these fields had been shown during the 1996 survey to be one of 
low cultural material density, but that from N/S00 to S15 was one of high density.  Accordingly, a 
proposal to undertake a Data Recovery operation in the latter area was submitted to the Little League 
and to the Massachusetts Historical Commission, and was approved. 
The Data Recovery operation took place from 1999 – 2002.  It was restricted to an area of 450 square 
meters, of which a total of 98.25 square meters (a 21.9% sample) were excavated.  In most cases, the 
excavated units were 1 meter by 1 meter squares expanded from the 1998 survey units.  In addition to 
the seven research questions posited above, the operation attempted to answer nine other site-specific 
research questions, as follows: 
8) Is it possible to ascertain the age of the components at the site? 
This was addressed by obtaining additional radiocarbon dates from features, and by the 
recovery of additional diagnostic artifacts. 
9)  What can be learned from a study of the lithics used to manufacture chipped stone tools at 
the site? 
This was approached using a logarithmic decrease model first proposed by Barber (1982) for 
local, regional, and exotic materials.  A study undertaken by a student, based upon recoveries 
from the 1998 survey, had shown that over 90% of the lithic materials used for chipped stone 
tools at the site could be found at or near the site, either as bedrock deposits or in the glacial 
drift (Goncalves 1999).  Only materials not present in the glacial train at the site were 
considered as regional or exotic, depending on their distance from the source area.  See Chapter 
Eight for a discussion of lithic materials. 
10) What can be learned from the exploration of the structure of complex features at the site? 
The limited exposures of the earlier surveys had not permitted very much to be known about 
the structure of features, but broader exposures were expected to provide more information 
about this.  See Chapter Six for a discussion of features. 
11) What is the significance of cultural traditions at the site and the relationships among 
them? 
This question depended upon the recovery of artifacts which were diagnostic of those cultures 
and examining their interrelationships.  See Chapters Twelve and Fifteen for a discussion of 
diagnostic artifacts used as determinants of cultural traditions. 
12) How effective was the initial survey in locating areas of concentration at the site? 
13) How effective was the wet-screening of feature subsoils as compared to dry-screening? 
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14) How effective was the program of piece-plotting at the site? 
These three questions addressed the archaeological extraction process itself, to see whether a 
larger sample would confirm or disconfirm the conclusions of the earlier surveys. 
15) How thorough was the coverage provided by the Data Recovery operation? 
While the sampling fraction in the Data Recovery area is quite large by current standards, it was 
considered important to evaluate whether it was large enough to provide a truly representative 
sample of the area, and whether there were important types of features or artifacts missed, or 
underrepresented in the sample. 
16) Did the environment change over the time the site was occupied, and, if so, what is the 
relationship of this change to the cultural material? 
This is a processual question which was addressed by examining the organic remains retrieved 
from dated features and comparing any changes in the frequencies or presence/absence of taxa 
with what is known about changes in climate, locally and regionally. 
The Data Recovery operation was run, as was the 1998 survey, as a series of summer field schools and 
fall Directed Studies, all under the supervision of the author.  Personnel for the 1999 summer season 
included eight Public Archaeology students from Bridgewater State College, assisted by nine volunteers 
from the Massachusetts Archaeological Society.  Personnel for the later summer and fall operations 
included five Bridgewater State College students assisted by seven volunteers.  Personnel for the 
summer 2000 field school included ten Bridgewater State College students, assisted by five volunteers.  
Personnel for the fall 2000 operation included three Bridgewater State College students assisted by ten 
volunteers.  Personnel for the summer 2001 field school included twelve Bridgewater State College 
students assisted by six volunteers.  Personnel for the later summer and fall operations included nine 
Bridgewater State College students, assisted by nine volunteers.  A very brief operation in the spring of 
2002 was primarily undertaken to complete units not completed in the previous season, and included 
five Bridgewater State College students working as volunteers.  All work at the site concluded on June 
22, 2002. In many cases, students worked for more than one season at the site, either for college credit 
or as volunteers.   In addition to these field operations, several students participated in Directed Studies 
and class projects on a variety of post-excavation analyses. 
Seven of the features discovered within the project area during the 1998 survey were expanded into 
larger units, minimally 1 meter by 1 meter, but in some cases to much larger exposures – in one case, to 
28 square meters.  As well, ten exploratory 50 centimeter by 50 centimeter units were situated at 
midpoints between the 1998 test units with known features to determine whether features were 
present there also; this reduced the maximum sampling interval to 5 meters.  In some cases, as 
warranted by recoveries, these were also expanded to larger exposures.  Two opportunistically situated 
1 meter by 1 meter units were also opened during the 2001-2002 season.   
The excavation methodology was, for the most part, similar to that in previous surveys.  Topsoils were 
dug with shovels where possible, and with hand tools where not possible, in 10 centimeter increments, 
with soils screened through ¼” mesh screen cloth.  All subsoils were excavated with hand tools in 5 
centimeter vertical increments, and were screened through 1/8” screen cloth.  In some cases, bulk soil 
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samples were taken for wet-screening and grain size analysis, and the former were passed through 
1/16” screen cloth in lab.  When sub-features were encountered, a modification of the Harris Matrix 
System (Harris 1989) was used:  each sub-feature was given a decimal number following the main 
feature number; e.g., Feature #46.6.  Recoveries were bagged by level, and recorded on forms provided 
for the purpose.  Profiles were drawn of at least two sides of each unit, and the Munsell colors of each 
horizon were recorded.  All materials were processed at the Bridgewater State College Archaeology 
Laboratory, by washing, sorting, measuring, weighing, labeling of artifacts (except for those deemed 
ceremonial), and cataloguing.  Following processing, all materials were transferred to the Robbins 
Museum for permanent curation.  Interim reports on the progress of the operation were filed with the 
Massachusetts Historical Commission, the Robbins Museum, the Middleborough Historical Commission, 
and the Bridgewater State College Library for the 1999 and 2000 seasons (Hoffman 2000, 2001), and a 
final report on all Data Recovery operations was filed with the same parties (Hoffman 2003). 
The Data Recovery operation was very successful in addressing the above research questions.  In 
addition to the six features from the 1998 survey, it identified fifteen newly discovered features, as well 
as 93 sub-features.  A total of six additional radiocarbon dates were obtained from these features:  
6250+80 B.P., 5770+120 B.P., 4770+50 B.P., 3790+110 B.P., 3640+80 B.P., and 2990+70 B.P.  A total of 
4,689 lithic artifacts were recovered.  These included projectile points, perforators, knives, scrapers, 
choppers, spokeshaves, wedges, utilized flakes, cores, preforms, biface fragments, pestles, plummets, a 
celt, a blank for a winged atl-atl weight, abraders, anvils, digging tools, hammerstones, notched pebbles, 
nutting stones, pounding stones, shaft abraders, sharpening stones, smoothing stones, a sinew stone, a 
whetstone, and pecked and ground stone fragments – most of which duplicated recoveries from the 
previous operations.  A major surprise was the predominance of ceremonial tools, which made up over 
60% of the assemblage:  quartz crystals (including Herkimer diamonds), crystal matrices, hematite and 
graphite paintstones, pendants and pendant blanks, pecked pebbles, polished pebbles, a stone rod, a 
smoky quartz nugget, and an incised tally stone.  A total of 9,842 pieces of debitage was recovered, 
along with 15,757 pieces of fire-cracked rock, 8,532 pieces of charcoal, 158 pieces of charred nutshell, 
62 pieces of calcined bone, 50 pieces of marine shell, 19 charred seeds, and 4,538 pieces of post-Contact 
cultural items. 
The final report definitively or tentatively answered all sixteen of the research questions posed, and it 
was evident from the conclusions that the Third Terrace at the Little League site was a unique resource 
which could well be nominated on that basis alone (Criterion C) to the National Register of Historic 
Places.  As the Little League had agreed, in principle, to avoid any further construction in the area to the 
south of the Data Recovery area, we informed them that they were now free to construct their new 
fields in the areas to which they had agreed to move them.  The site was considered closed at this time, 
and the author went on to direct field schools from 2002 to 2005 at other sites.   
 
 
Renewed Site Examination on the Third Terrace 
However, in 2005 a local developer, in order to satisfy conditions to obtain a permit to build elsewhere 
in Middleborough, instructed his survey crew to prepare a new elevation map for the Third Terrace, 
because he had been informed that the Little League was once again eager to build new fields there.  
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The Middleborough Historical Commission informed the author of this, and the new map occasioned a 
return to the site to undertake a further Site Examination level investigation of the Third Terrace to the 
south of the Data Recovery area, again under permit from the Massachusetts Historical Commission.   
The investigation took place, as in previous years, as a series of summer field schools and fall Directed 
Studies from 2006 – 2008, all under the supervision of the author.  The participants in the summer 2006 
operation included six students from Bridgewater State College, assisted by one trained volunteer from 
the Massachusetts Archaeological Society.  The participants in the fall 2006 operation included five 
students from Bridgewater State College, assisted by three volunteers from the Massachusetts 
Archaeological Society. The participants in the 2007 operation included fifteen students from 
Bridgewater State College, assisted by five volunteers from the Massachusetts Archaeological Society. 
The participants in the fall 2007 operation included six students from Bridgewater State College, assisted 
by three volunteers from the Massachusetts Archaeological Society. The participants in the 2008 
operation included sixteen students from Bridgewater State College, assisted by one volunteer from the 
Massachusetts Archaeological Society.  The site was closed on August 28th, 2008. 
The initial goal of this Site Examination was to tighten the 1998 sampling grid to 5 meter intervals, 
providing a maximal 7.07 meter distance between units, and to extend the grid both westwards to W45 
and eastwards to E/W00.  This entailed a total of seventy-six 50 centimeter by 50 centimeter units, from 
S20 to S85.  A total of fifty-five new features and forty sub-features were discovered.  The secondary 
goal was to expand some of these units, as well as some units from the 1998 survey which contained 
productive features, to explore the structure and contents of those features in greater detail.  Twenty-
eight of the units containing new features, and three of the units containing previously discovered 
features, were enlarged in this way, for a total exposure of 42.0 square meters, an additional 0.9% of the 
terrace area.  In two cases, a 50 centimeter wide trench was used to connect two features whose 
original test pits were 4 to 5 meters apart.  Otherwise, the expansions were to 50 centimeter by 1 meter 
trenches, 1 meter by 1 meter squares, or larger units.  The research questions remained the same from 
previous seasons, as did the field methodology. 
The investigation was highly successful in meeting these goals.  It clearly delineated a western edge to 
the site adjacent to the berm and replicated wetland, and it showed that even in the open area on the 
eastern edge of the terrace, where there had been considerable soil alteration due to ballfield 
construction, undisturbed subsoil contexts remained beneath the largely stripped topsoil.  In addition to 
the newly identified and expanded features noted above, eight new radiocarbon dates were obtained 
from the new features:  8060+200 B.P., 3850+140 B.P., 3240+140 B.P., 2870+270 B.P., 2460+120 B.P., 
2200+100 B.P., 1315+260 B.P., and 1130+100 B.P.  These significantly expanded the range of occupation 
of the site, from the Early Archaic through the Late Woodland period.   A total of 4,190 lithic artifacts 
and 20 potsherds were recovered.  Chipped stone artifacts included projectile points, knives, scrapers, 
perforators, biface fragments, choppers, spokeshaves, utilized flakes, wedges, cores, and preforms.  In 
addition, there were pestles, abraders, anvils, digging tools, hammerstones, nutting stones, pounding 
stones, sharpening stones, sinew stones, pecked and ground stone fragments, a smoothing stone, and  a 
notched pebble.  Ceremonial items again dominated the assemblage at 50.9%, including quartz crystals, 
crystal matrices, paintstones, pecked pebbles, polished pebbles, and rods.  In addition, there were 
11,657 pieces of debitage, 30,484 pieces of fire-cracked rock, 11,838 pieces of charcoal, eleven pieces of 
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charred nutshell, 143 pieces of calcined bone, nineteen pieces of marine shell, and six charred seeds.  A 
total of 3,998 post-Contact artifacts was recovered from this operation.  Altogether, the 1996 – 2008 
operations on the Third Terrace exposed 170.75 square meters out of an estimated 4,500, a 3.8% 
sample.  This information was considered sufficient to provide the basis of a National Register of Historic 
Places nomination for this portion of the site.  All of the cultural material was curated at the Robbins 
Museum of Archaeology.  Interim reports on this operation were filed with MHC (Hoffman 2007, 2008), 
with copies provided to the Middleborough Historical Commission, the Robbins Museum, and the 
Bridgewater State College Library. 
During the summer of 2008, the author met again with representatives of the Middleborough Little 
League, and reemphasized the importance and uniqueness of the site.  He pointed out that any 
proposed construction on the top of the Third Terrace would necessitate another Data Recovery 
operation, which would be either costly or very time-consuming, or both.  The Little League agreed once 
again, in principle, to avoid construction in this area.  As a result, operations on the Third Terrace were 
concluded.  No further construction has taken place there to date. 
 
 
Locational Survey on the First Terrace 
The winter of 2007-2008 was rather severe, and there had been some severe tree damage to powerlines 
elsewhere in Middleborough.  There was some discussion in town government circles, though never 
adopted as official policy, about replacing the overhead powerlines, including the one which crosses the 
First Terrace, with buried fiber-optic cable, to avoid the possibility of damage to the lines.  This would 
obviously involve considerable subsurface disturbance to any cultural remains which might be present.  
The author was alerted to this discussion by members of the Middleborough Historical Commission, and 
he concluded that it would be prudent to undertake an archaeological survey of the First Terrace in 
advance of any construction.  Accordingly, he applied to the Massachusetts Historical Commission for a 
permit to conduct a Locational Survey on the First Terrace, which was granted.  The survey included the 
entire First Terrace, in order to establish the distribution of cultural materials both within the potentially 
threatened right-of-way and the wooded area to the east of it.  The research goals of this survey were 
similar to those of previous operations, with particular emphasis on the first two goals – establishing the 
presence/absence of cultural materials, and assessing the integrity of their provenience.  Unlike the 
Third Terrace, where there was prior evidence from collectors of the presence of pre-Contact cultural 
materials, the First Terrace was completely unknown territory archaeologically.  One further goal was 
therefore added:  
 
 17.  A comparison of recoveries from the First Terrace with those documented from the Third 
Terrace, to determine differences or continuities in activity patterns.  In particular, is there 
greater evidence for fishing and hunting activities on the First Terrace?  Is the activity of 
collecting ceremonial objects which has been well-documented for the Third Terrace replicated 
on the First Terrace? 
 
One of the measured elevations on the Third Terrace was used as a subsidiary datum point, and a line 
was shot eastwards from this to the eastern edge of the powerline right-of-way.  From this point, an 
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east-west baseline was set up, with units at 5 meter intervals.  Each of these formed the hub for a north-
south transect, using the same staggered systematic sampling design as originally applied to the 1998 
survey on the Third Terrace, with units at 10 meter intervals along each transect, offset by 5 meters in 
adjacent transects.  A total of eleven transects was investigated, covering the area from the western 
edge of the terrace (E105) to the area closer to the river, where dense wetland vegetation (especially 
mountain laurel) made excavation difficult (E155).  One additional transect was investigated, with units 
at 10 meter intervals, at an angle 9 degrees to the north of the grid angle eastwards, through the dense 
vegetation, to explore the area approaching the Nemasket River.   
The field and laboratory methodologies were the same as in previous investigations.  A total of 122 50 
centimeter by 50 centimeter units was excavated, and one unit was expanded to a 50 centimeter by 1 
meter trench to explore a feature further.  This brought the total excavated area to 30.75 square 
meters, out of an estimated total of 5,000 square meters, or 0.6% of the area on the First Terrace. 
The survey was conducted as a series of summer archaeological field schools through Bridgewater State 
College/University, from 2009 – 2011, under the supervision of the author (the College officially became 
a University during the 2010 field school).  The participants in the summer 2009 operation included nine 
students from Bridgewater State College, assisted by three trained volunteers from the Massachusetts 
Archaeological Society.  The participants in the 2010 operation included sixteen students from 
Bridgewater State College, assisted by four volunteers from the Massachusetts Archaeological Society. 
The participants in the 2011 operation included eighteen students from Bridgewater State University, 
assisted by one volunteer from the Massachusetts Archaeological Society.   
The question as to whether there were pre-Contact cultural materials present on the First Terrace was 
settled in the affirmative by the end of the first day of excavation, and by the time excavators reached 
the topsoil/subsoil junction it became clear that, as on the Third Terrace, there were undisturbed 
contexts beneath the plow zone, including features.   Component boundaries were clearly established to 
the north, south, and east (the edge of the Raynham soil), and on the west cultural remains continued to 
the edge of the terrace, with some evidence of disturbance from erosion and berm creation in that area.  
The survey identified seventy-six new features, two of which yielded radiocarbon dates of 5350+40 B.P. 
and 790+70 B.P.  It retrieved a total of 3,348 lithic artifacts and one piece of pottery.  The lithic artifacts 
included projectile points, knives, scrapers, choppers, perforators, spokeshaves, utilized flakes, wedges, 
biface fragments, cores, preforms, pestles, anvils, digging tools, hammerstones, nutting stones, 
pounding stones, sharpening stones, a grooved gouge, a mortar, a notched pebble, a shaft abrader, a 
sinew stone, and pecked and ground stone fragments.  Ceremonial items – paintstones, polished 
pebbles, quartz crystals and crystal matrices, pecked pebbles, pendants, and rods – formed an even 
larger portion of the assemblage than on Terrace Three:  83.0%.  A total of 2,248 pieces of debitage, 
13,657 pieces of fire-cracked rock, 4,229 pieces of charcoal, seven charred nutshells, four pieces of 
calcined bone, one piece of marine shell, and 2,708 post-Contact cultural items were recovered.  Interim 
reports were filed with the Massachusetts Historical Commission (Hoffman 2010, 2011a) as was a final 
report (Hoffman 2012).  Copies of these reports were provided to the Middleborough Historical 
Commission, the Robbins Museum, and the Bridgewater State University Library.  All materials were 





Site Examination on the First Terrace 
These results were sufficiently promising to warrant a Site Examination level investigation, in this case 
restricted to the powerline right-of-way.  Of the thirty-eight units containing features identified within 
this area, fourteen were chosen for expansion, dividing the sample arbitrarily into three sampling strata 
on the basis of estimated feature depth (< 15 centimeters, 15 – 30 centimeters, and > 30 centimeters 
below junction) and sampling randomly within each stratum, based on feature numbers.   In most cases, 
the expansions were 50 centimeter wide trenches in several directions from the original 50 centimeter 
by 50 centimeter unit, or 1 meter by 1 meter or larger expansions.  A total of 31.0 square meters was 
excavated during the Site Examination, which, when added to the fifty-two 50 centimeter by 50 
centimeter units excavated within the right-of-way during the Locational Survey, brings the total 
excavated area to 44.0 square meters, a 1.8% sample of the ca. 2,400 square meters within the right-of-
way and a 1.2% sample of the entire terrace.  The same research questions used for the locational 
survey framed the investigation.  Field and laboratory methods were also the same as those used in 










Figure 4.5:  Laboratory Processing, 2014 Season 
The Site Examination took place as a series of summer field schools through Bridgewater State 
University from 2012-2014, under the direction of the author.  The field crew for the 2012 season 
consisted of nine undergraduate students from Bridgewater State University, plus two volunteers from 
the Massachusetts Archaeological Society.  The field crew for the 2013 season consisted of fourteen 
undergraduate students from Bridgewater State University, plus two volunteers.  The 2014 field crew 
consisted of ten undergraduate students from Bridgewater State University, plus two volunteers. 
The Site Examination was successful in delineating the complexity of the selected features.  While only 
one new feature was identified, there were twenty-four sub-features, labeled with decimal numbers as 
in the Terrace Three Data Recovery operation.  Two of these features yielded additional radiocarbon 
dates, of 3520+80 B.P. and 3400+100 B.P.  During a visit to the site from members of the New England 
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Antiquities Research Association, one of their members, Frederic Martin, suggested taking an Optically 
Stimulated Luminescence (OSL) date from the first of these two features, a burnt rock hearth.  He 
covered the cost of analysis for this sample, which was taken from the same vertical level as the 
radiocarbon sample.  It yielded an OSL date of 5670+360 B.P., which overlaps with the earliest 
radiocarbon date retrieved from Terrace One, but certainly not with the radiocarbon date from the 
same level of that feature.  No resolution of this discrepancy could be found, despite numerous 
exchanges via e-mail with the technician at the OSL laboratory (Mahan 2013).  A total of 5,373 lithic 
artifacts and one piece of pottery were recovered during this operation.  The lithic artifacts included 
projectile points, knives, scrapers, perforators, spokeshaves, wedges, choppers, utilized flakes, cores, 
preforms, hammerstones, anvils, pounding stones, shaft abraders, mortars, nutting stones, pestles, 
pecked and ground stone fragments, a muller, and a sinew stone.  As in the locational survey, 
ceremonial objects – paintstones, polished pebbles, pecked pebbles, quartz crystals and crystal 
matrices, and stone rods – dominated the assemblage, at 95.3%.  There were 1,460 pieces of debitage, 
28,274 pieces of charcoal, 24 pieces of calcined bone, and 16,789 pieces of fire-cracked rock.  A total of 
1,846 post-Contact items were recovered.   All materials were curated at the Robbins Museum. 
This information was sufficient to extend the proposed National Register of Historic Places nomination 
to include this portion of the site.  Interim reports were filed with MHC (Hoffman 2013, 2014) as was a 
final report (Hoffman 2015). Copies of these reports were provided to the Middleborough Historical 
Commission, the Robbins Museum, and the Bridgewater State University Library.   
 
Locational Survey on the Second Terrace 
As a consequence, the author’s attention now turned to the one remaining portion of the site which 
had been minimally explored:  the undeveloped portion of the Second Terrace.  This is a narrow strip, 
25 - 30 meters in north-south width, connecting the First Terrace with the Third Terrace.  Elsewhere on 
the site, the boundaries of the terraces are clearly marked by terrace edges, but in this area there is a 
gradual slope from the Third Terrace down to the First Terrace.  While the boundary with the First 
Terrace was marked by the edge of the powerline right-of-way, there was no clearly delineated 
boundary between the Second and Third Terraces.  An arbitrary decision was made to designate the 
E05 line as the western terrace boundary, in part because the Fall 1996 operation found that there was 
a distinct decline in recoveries west of this line, and also, north of the datum point, a slight decline in 
elevation.  In addition, there is a gap of at least 15 meters between any features located on the Third 
Terrace and those now defined as being on the Second Terrace.   
 
While there are no current plans for construction in this area, the Little League originally had plans to 
build a T-ball practice field in this area, and while we were on the site one of their fieldworkers 
suggested that they might want to clear-cut the area to provide more seating for games on the 
northwestern edge of their two new ballfields.  Since this would include the removal of tree stumps, it 
would result in the disturbance of soil contexts in the area.  This was a justification for an 
archaeological investigation in this area in advance of any such alteration.  In addition, the recovery of 
contexts from the relatively undisturbed portions of the Second Terrace would help to fill in the gap 
created by construction of ballfields on most of the Second Terrace.  A proposal for a Locational Survey 




While the research questions from previous investigations were carried forward for this survey, it was 
also noted that the 1996 operation, which included twenty-six 50 centimeter by 50 centimeter units in 
an area of about 2,000 square meters, had found only two possible ceremonial items, a chiastolite 
crystal and a steatite sherd.  It was anticipated that previous excavators may simply have overlooked 
these items, based upon our growing perception of them in the course of the Third Terrace excavation.  
On Terrace Three, polished pebbles had been overlooked until the 1999 field season, and limonite 
paintstones were not noted in quantity until the 2006 field season.  Given the predominance of 
ceremonial materials on the First and Third Terraces, the new research question posed first for the First 
Terrace was amended for this operation as follows: 
17.  A comparison of recoveries from the Second Terrace with those documented from the 
First and Third Terraces, to determine differences or continuities in activity patterns.  In 
particular, is there greater evidence for fishing and hunting activities on the Second Terrace?  Is 
the activity of collection of ceremonial objects which has been well-documented for the First 
and Third Terraces replicated on the Second Terrace? 
 
The survey was conducted as a pair of summer archaeological field schools in 2015 and 2016 through 
Bridgewater State University, under the author’s direction.  Participants in the 2015 operation included 
ten Bridgewater State University students, assisted by three volunteers with prior field experience.  The 
participants in the 2016 operation included four Bridgewater State University students, assisted by the 
same three volunteers.   The 2016 field season was shorter than usual, due to underenrollment, and 
three of the students returned to the site as weekend volunteers to complete their units in the fall. 
 
The sampling design was similar to that used in previous surveys at the site:  a systematic sample along 
transects 5 meters apart, at 10 meter staggered intervals.  Units which would have been located closer 
than 5 meters to one of the 1996 units were not excavated.  Some of the latter units were relocated, 
and all were renumbered according to the grid established in 1998.  Due to underenrollment in the 2016 
season, only one of these transects was completed to the eastern edge of the Second Terrace.  Field and 
laboratory methodologies remained the same as for previous surveys.  A total of twenty-nine 50 
centimeter by 50 centimeter units were excavated, equaling 7.25 square meters, which, when combined 
with the 1996 units, constitutes a 0.6% sample of the remaining portion of the terrace. 
 
The results of the investigation were very promising.  Soils on the southern and western edges of the 
excavated area showed signs of disturbance:  dumping of extra topsoil from the two phases of ballfield 
construction on the southern edge, and both dumping and erosion resulting from the construction of 
the road cut on the western edge.  Otherwise, for the most part, soils showed typical profiles, with 
undisturbed subsoil contexts stratified below plow zones.  A total of twenty-six features were identified.  
Most of these were subsurface features encountered below the plow zone, but there were also two 
above-ground stone structures.  The first is a stone row running at an angle of 97o from the stone wall 
which bounds the northern edge of the property for a distance of about 25 meters southwards, after 
which it ends abruptly.  It contains none of the historic material (concrete blocks) which were found in 
the wall, and it also contains some white quartz rocks.  It is oriented so that it points toward winter 
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solstice sunset/summer solstice sunrise.  These are characteristics of Native American stone 
constructions (Hoffman 2019b).  About 15 meters to the west of the row is a small stone pile.  
Associations of rock piles and stone rows are very common throughout the eastern seaboard of the U.S. 
and Canada.  It is concluded that this is most probably a Native American offering pile.  This conclusion 
was confirmed by a pair of indigenous visitors to the site in 2018. The potential significance of this will 
be discussed in Chapter Thirteen. 
 
One of the subsurface features, a burnt rock hearth, yielded a radiocarbon date of 1940+130 B.P.  
Recoveries from the eastern end of the completed transect clearly indicated continuity with the First 
Terrace.  A total of 2,827 lithic artifacts were recovered.  These included knives, scrapers, perforators, 
spokeshaves, utilized flakes, choppers, wedges, biface fragments, one projectile point, cores, preforms, 
anvils, hammerstones, nutting stones, pounding stones, ground stone fragments, mortars, pestles, a 
grooved stone, and a shaft abrader.  Ceremonial artifacts included paintstones, polished pebbles, 
pecked pebbles, quartz crystals and crystal matrices, rods, and a pendant.   Combined, these constituted 
93.5% of the assemblage, similar to what was found on the First Terrace but much higher than on the 
Third Terrace.  There were 1,919 pieces of debitage, 976 pieces of charcoal, 10 charred nutshell 
fragments, three pieces of calcined bone, 1,413 pieces of fire-cracked rock, and 644 pieces of post-
Contact period material.  An interim report was filed with the Massachusetts Historical Commission 
(Hoffman 2016) as was a final report (Hoffman 2017).  Copies of these reports were provided to the 
Middleborough Historical Commission, the Robbins Museum, and the Bridgewater State University 
Library.  Cultural material from this operation was curated at Bridgewater State University, which has 
also been recognized as a curatorial facility by the Massachusetts Historical Commission.  
 
 
Site Examination on the Second Terrace 
These results led to the conclusion that a Site Examination level investigation would be warranted for 
the Second Terrace.  This proposal was accepted by the Massachusetts Historical Commission, which 
extended the author’s permit.  This was undertaken as a series of summer archaeological field schools 
through Bridgewater State University from 2017-2019, under the author’s direction.  Participants in the 
2017 operation included seven Bridgewater State University students, assisted by four volunteers.  
Participants in the 2018 operation included eleven Bridgewater State University students, assisted by 
two volunteers.  Participants in the 2019 operation included five Bridgewater State University students, 
assisted by five volunteers.  All of the latter had previous experience at the site.  Due to the fact that 
eleven of the test units had not been completed by the close of the 2019 field school, fieldwork was 
extended until September 15th, 2019, with the assistance of volunteers from the previous summer, all 
working under the author’s supervision. 
 
As was done on the First Terrace, a stratified random sample of fourteen features identified in the 
locational survey, with the sampling strata based on feature depth, was chosen for expansion.  In most 
cases, the expansions consisted of enlarging the original 50 centimeter by 50 centimeter unit to a 1 
meter by 1 meter square, and in some cases further exploring a 50 centimeter by 1 meter trench off this 
square.  Seven additional exploratory 50 centimeter by 50 centimeter units were opened at the usual 10 
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meter interval along staggered transects, to fill in the gaps between the Second and Third Terrace and to 
explore an area which had received somewhat less coverage due to the small size of the 2016 field crew 
and the shorter field season that year.  Three of these units were expanded, two to 1 meter by 1 meter 
squares, one to a 1 meter by 50 centimeter unit.  Field and laboratory methods remained the same as in 
previous seasons.  A total of 17.75 square meters was investigated, which, when combined with the 
1996 and 2015-2016 locational surveys, brings the total sample size to 1.4% of the total terrace area. 
 
The Site Examination exceeded all previous operations in terms of recoveries.  Four new features and 
five new sub-features were identified.  Four additional radiocarbon dates were obtained, of 6360+220 
B.P., 6190+290 B.P., 3530+160 B.P, and 2840+140 B.P.  Paradoxically, due to an error at the radiocarbon 
laboratory, the second and third of these dates derived from samples extracted from a small charcoal 
deposit in the same feature, no  more than 5 centimeters apart vertically and 30 cm horizontally.  The 
samples had been submitted with instructions to combine them, but instead they were run separately.  
No satisfactory explanation for this discrepancy has been found.  The presence of a slightly older date 
from another feature about 20 meters away suggests that the earlier of the two dates might be 
preferred.  A total of 13,017 lithic artifacts were recovered.  These include projectile points, knives, 
scrapers, perforators, spokeshaves, utilized flakes, wedges, choppers, cores, preforms, anvils, 
hammerstones, nutting stones, pounding stones, digging tools, sharpening stones, stem hoes, mortars, 
pestles, smoothing stones, an abrader, a grooved gouge, a canoe anchor, and pecked and ground stone 
fragments.  Ceremonial items – polished pebbles, paintstones, rods, pecked pebbles, quartz crystals and 
crystal matrices, pecked pebbles, and pendants -- constituted 93.9% of the assemblage.  There was a 
total of 2.140 pieces of debitage, 14,803 pieces of fire-cracked rock, and 1,117 pieces of organic 
materials.  There were 2,117 pieces of post-Contact material recovered.   Interim reports were filed with 
MHC (Hoffman 2018, 2019) as was a final report (Hoffman 2020).  Copies of these reports were provided 
to the Middleborough Historical Commission and the Bridgewater State University Library.  Materials 
from this operation are curated at Bridgewater State University. 
Finally, in September of 2020, the author returned to the site with Dr. Joseph Mitchell, who had 
volunteered at the site from 2017-2019, to test a hypothesis about the accuracy of earlier seasons’ 
recognition of certain categories of ceremonial objects by reexcavating three previously excavated 50 
centimeter x 50 centimeter units, one each from the 1998, 2000, and 2012 seasons.  Due to the fact that 
they had been previously excavated, there was no vertical provenience in these units.  For this reason, 
they were redug with shovels and the soils were run through 1/8 inch screen cloth.  A total of 120 
artifacts (a core, a pestle, paintstones, polished pebbles, and rods), 25 pieces of debitage, three pieces 
of post-Contact material, and one calcined bone fragment were recovered from this operation.  Details 
on the choice of units and the nature of the hypothesis will be presented in Chapter Thirteen. 
In addition to excavation, all of the seasons at the site included some surface retrieval of artifacts, 
mostly from the eroded edge between the Second and Third Terraces.  As shown in Figure 4.6, surface 
recoveries peaked during the operations on Terrace Three from 1998-2001, fell to near zero during the 
exploration of Terrace One, and resumed to a small degree with the return to Terrace Two.  This may 
indicate that the area from which they were collected is largely played out in terms of recoveries.  The 





Figure 4.6:  Frequency of Surface Recoveries from All Seasons 
 
The combined investigations from twenty seasons at the Little League Site, from 1996 to 2019, resulted 
in the recovery of a total of 243 features, 186 sub-features, 34,535 lithic artifacts, 22 pieces of pottery, 
35,250 pieces of debitage, 100,631 pieces of fire-cracked rock, 61,398 organic materials, 15,489 post-
European artifacts, and 28 radiocarbon/OSL dates, from a total excavated area of 291.00 square meters, 
a 1.9% sample of the total remaining site area.  Recovery rates have tended to increase over the years, 
as artifact types not previously recognized (especially limonite paintstones, polished pebbles, and stone 
rods) were added to the assemblage, as shown in Figure 4.7 below: 
 
Year Operation Terrace # Artifacts 
pre-1996 surface collection 2 29 
1996 locational surveys 2, 3 280 
1998 locational survey 3 662 
1999-2002 data recovery 3 4,689 
2006-2008 site examination 3 4,210 
2009-2011 locational survey 1 3,349 
2012-2014 site examination 1 5,374 
2015-2016 locational survey 2 2,827 
2017-2019 site examination 2 13,017 
2020 reexcavation 1,3 120 
Total   1, 2, 3  34,577 
Figure 4.7:  Artifact Recovery Rates by Operation 
 
Figure 4.8, below, shows the levels of investigation, and also indicates the locations of the samples 
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As noted in Chapter One, one of the most important components of any nomination to the National 
Register of Historic Places is an evaluation of site integrity, which refers to the degree to which cultural 
deposits remain intact and undisturbed.  One of the chief means archaeologists use to determine the 
integrity of a site is the study of its soil matrix.  Field evaluations of horizon soil color changes, and 
laboratory studies of grain size and soil chemistry, are useful in evaluating this.   
 
 
Soil Color and Depth Analysis 
Soil color is typically evaluated using the Munsell Soil Color System.  Munsell soil charts consist of a 
series of card stock pages with color chips mounted on them, against which soil color can be compared.   
Each page is designated (in its upper right corner) by its principal “hue”.   In most New England soils, 
these are either 7.5YR, 10YR, or 2.5Y, where the number indicates the proximity to the pure color (in 
increments of 2.5 in ascending order from 10 to 2.5) and the letters YR and Y stand for “yellow-red” or 
“yellow”, respectively.   The chips are arranged on a grid on each page, where the vertical axis 
represents “value” (from darkest to lightest from bottom to top with ascending numbers from 2 to 8, 
followed by a virgule) and the horizontal axis represents the “chroma” (from greyscale to most 
saturated, also with ascending numbers from 0 to 8 from left to right, preceded by the virgule).  For 
example, the Munsell color of a typical unaltered subsoil at many New England sites would be 
designated 10YR5/6.   
While the Munsell system appears to be quantitative, it is actually rather subjective.  Ideally, Munsell 
readings should be taken in full sunlight, at noon, with the Munsell page held at a 45 degree angle to the 
ground (Macbeth n.d.).  This was hardly ever possible in practice at the Little League site; first, because 
most of the site is in shade for at least part of the day, even on days when there is full sun; and second, 
because soil color readings were most often taken at the point when the square was being profiled, 
which could be at any time of the day between 9:00 A.M. and 4:30 P.M.   Some small features and sub-
features were sectioned within their excavation units, and Munsell readings were taken at that point.  
As well, excavators exercised their own judgment when comparing soil samples to the chips, which in 
some cases may have resulted in errors – especially for excavators who were red/green color-blind.  In 
some cases  during the Data Recovery and Site Examination phases, multiple readings were taken from 
the same feature.  Not infrequently, readings from different units within the same feature differed 
somewhat.  While a great deal of information may be derived from the Munsell readings, their inherent 
subjectivity should be kept in mind. 
The soil matrix at the site, as noted in Chapter Two, is primarily Gloucester Stony Sandy Loam.  The 
USDA Soil Manual for Plymouth County defines horizons within Gloucester soils as follows: 
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“A1 –  0 to ½ inch, dark grey (10YR4/1) very stony loamy sand; weak, fine granular structure, 
 very friable; many roots; 10% subangular fragments of rock; extremely acid; abrupt, 
 smooth boundary.  Stones on surface are generally from 20 to 80 feet apart. 
 
B21 –  ½ inch to 4 inches, dark yellowish brown (10YR4/4) loamy sand; very weak, fine, 
 granular structure; very friable; many roots; 10% coarse fragments; very strongly acid; 
 abrupt,  wavy boundary, 3 to 5 inches thick. 
B22 –  4 to 14 inches, strong brown (7.5YR5/6) gravelly loamy sand; very weak, fine, granular 
 structure; very friable; many roots; 20% coarse fragments; very strongly acid; clear, 
 smooth boundary, 9 to 11 inches thick. 
B23 –  14 to 24 inches, brownish yellow (10YR6/6) gravelly loamy sand; single grain; loose; 20% 
 coarse fragments; many roots, very strongly acid; clear, smooth boundary, 10 to 11 
 inches thick. 
C –  24 to 40 inches, light gray (10YR7/2) gravelly loamy sand; single grain; loose; 25% 
 subangular fragments of rock; common roots; very strongly acid.” (USDA 1969:99) 
The system used at the site to record soil horizons differed somewhat from the above.  The uppermost 
horizon was referred to as A1, as in the USDA Soil Manual.  It was recorded in 268 of the 574 units 
opened at the site where Munsell readings were recorded (46.7%), and its range was between 2 – 37 
centimeters in depth (average = 7.86 cm) – considerably deeper than the soil manual indicated.  
However, in only fourteen cases (5.2%) did this horizon exceed 15 centimeters in depth.   In twenty-
seven units where it was observed (10.1%), no Munsell readings were taken of this horizon.  Its hue was 
predominantly 10YR (65.6%), followed by 7.5YR (22.0%) and 2.5Y (12.4%); its value was predominantly 3 
(59.8%), followed by 4 (14.5%) and 2 (13.7%); and its chroma was most frequently 2 (43.6%), followed 
by 3 (19.1%), 1 (17.8%), and 4 (14.1%).  Thus, a typical A1 horizon would have the Munsell reading of 
10YR3/2; actually, this represented the largest number of samples (31, or 11.6%).  Only one other 
reading, of 7.5YR3/2, exceeded 10% of the total, and only two others (10YR2/2 and 10YR3/4) exceeded 
5% of the total.  Only five samples had the USDA designated reading of 10YR4/1, two of them from 
contiguous units.  This layer is most likely the result of recent forest floor decomposition, subsequent to 
the abandonment of the site as a farm, as described in Chapter Three. 
The horizon below the A1, the topsoil, was designated as A3 (A2 soils, or podzols, are only formed in 
coniferous forest, and were only observed occasionally at the site, as thin layers beneath the A1 
horizon), and it varied in depth between 3 and 67 centimeters (average = 23.12 cm).  The A3 horizon 
appears to correspond to the “B21” soils noted by the USDA manual, though again it was typically 
deeper.  It was found in 463 of the 574 units where readings were recorded (80.1%).   In sixteen cases 
(3.5%), no Munsell reading was recorded for this soil horizon.   In only twelve cases (2.7%) was the depth 
of this zone less than 10 centimeters; and in only eleven cases (2.5%) was it in excess of 40 centimeters.  
The percentage of units whose A3 zones were less than half the average depth (< 12 cm) was very low 
on Terraces One (1.6%) and Two (2.1%), but somewhat higher on Terrace Three (8.3%).  Several of the 
units on Terrace Three with shallow A3 zones were located on the eastern edge of the terrace, where 
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topsoil had been removed in the course of the landscaping described in Chapter Three, also resulting in 
dwwnslope erosion.   Its hue was predominantly 10YR (72.2%), followed by 7.5YR (17.9%) and 2.5Y 
(9.9%); its value was evenly divided between 4 (42.6%) and 3 (41.9%); and its chroma was also about 
evenly divided between 4 (36.1%) and 3 (33.6%), with lesser amounts of 2 (16.6%).  Thus, a typical A3 
horizon would have a Munsell value of 10YR3/3 (10.5%), 10YR3/4 (12.8%), 10YR4/3 (11.7%), or 10YR4/4 
(10.3%).  These four readings combined represented the largest number of samples (202, or 45.3%), 
followed by 10YR3/6 (23, or 5.2%).  No other readings exceeded 5% of the total.  Unlike the USDA soil 
description, the bottom of this zone (referred to as “junction”) had a sharp termination, sometimes 
showing wavy lines corresponding to plow scars.  With only one exception to be described below, this 
layer in all units represents a plow zone, deriving from the period of more than two centuries during 
which the site was under agricultural usage (Clark 1998, Fletcher 1998). 
The horizon below the A3, the subsoil, was designated as the B zone.  Based up on the observed degree 
of soil oxidation, as well as structural and artifactual evidence, it was differentiated into a B1 zone for 
unaltered B horizons and a B2 zone for (presumably anthropogenically) oxidized B horizons, otherwise 
referred to as features (see Chapter Six).   In some cases, especially in the larger exposures in the Site 
Examination and Data Recovery operations at the site, B1 soil was found external to the perimeter of a 
defined feature.  In ten cases on Terrace One and in five cases on Terrace Two, B1 soil was found 
beneath the oxidized feature soils.  It is hypothesized that this may be the result of the downward 
leaching of oxidized iron salts – which tend to color the soil more red – out of feature soils.  In some of 
these cases, once this process was postulated, the B1 soil was redefined as feature (B2) soil.  This 
discoloration was not often observed below features on Terrace Three. 
B1 soils were observed in 187 units (32.4%).  Their depth ranged from 3 to 55 centimeters (average = 
21.33 cm).  Only in five cases (2.7%) did their depth exceed 40 centimeters, and only in fourteen cases 
(7.7%) was it less than 10 centimeters.  In four cases (2.1%), no Munsell color was recorded for this 
horizon.  Its hue was predominantly 10YR (69.9%), followed by 2.5Y (20.2%) and 7.5YR (9.8%); its value 
was most frequently 5 (50.8%), followed by 6 (32.8%) and 4 (12.6%); and its chroma was predominantly 
6 (63.4%), followed by 8 (21.3%) and 4 (13.1%).  Thus, a typical B1 horizon would have the Munsell 
reading of 10YR5/6; this reading represented by far the largest number of samples (44, or 24.0%).  No 
other reading exceeded 10%, though five other readings exceeded 5% of the total (10YR6/6, at 8.7%; 
10YR4/6 and 10YR6/8, both at 8.2%; 2.5Y5/6, at 6.6%; and 2.5Y6/6, at 5.5%). This horizon may 
correspond to the soil zone named “B23” in the USDA soil manual. 
B2 soils were observed in 406 units (70.2%).  Their depth ranged from 4 to 76 centimeters (average = 
27.17 cm).  Twenty-four of these units (3.9%) had B2 zones shallower than 10 centimeters, while 
seventy-one (24.1%) had B2 zones deeper than 40 centimeters.   Forty-nine of these units (12.1%) had 
no Munsell color recorded.  The hue was predominantly 7.5YR (55.5%), followed by 10YR (42.3%) and 
2.5Y (2.2%); its value was predominantly 5 (61.1%) followed by 4 (22.4%) and 6 (13.4%); and its chroma 
was predominantly 6 (50.1%), followed by 8 (29.7%) and 4 (17.6%).  Thus, a typical B2 horizon would 
have the Munsell value of 7.5YR5/6 (14.8%) or 7.5YR5/8 (12.0%); these combined accounted for 26.8% 
of the total.  Two other soil colors, 10YR5/8 (10.4%) and 10YR5/6 (10.1%) had percentages in excess of 
10%.  Four other soil colors had percentages above 5% of the total:  7.5YR4/6 (8.7%), 10YR4/6 (6.2%), 
and 7.5YR4/4 and 7.5YR5/4 (5.0% each).  This soil appears to correspond to the soil zone named “B22” 
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in the USDA soil manual.  These soils were identified as feature soils in the field.  However, assuming 
that the Munsell values were read correctly (not necessarily a safe assumption, as noted above), it is 
possible that some of the soils defined in the field as B1 which were in the 7.5YR range were actually 
features not recognized as such, and that some of the soils defined in the field as B2 which were in the 
10YR range (particularly those with 10YR5/6 or with higher values) were in fact not features.  As will be 
noted in the next chapter, a more reliable indicator of features is their contents, as well as (where larger 
exposure permitted) their structure. 
C zone soils were observed in all units, but Munsell colors were recorded for only 441 of the units 
(76.8%).  Their depths were not recorded, as it was assumed that this soil represented the 
glaciofluviolacustrine sediments deposited during the draining of the proglacial lake, prior to human 
occupation (Hartshorn 1960).  In seventeen cases (2.9%) this horizon directly underlay the A3 horizon, 
with no intervening B zone.  This horizon corresponds to the zone named “C” in the USDA soil manual.  
In most cases, excavation ceased once a single 5 centimeter level of C was excavated, especially if it 
lacked cultural materials.  This was normally the case during the 1996-2002 operations.  However, in a 
number of cases in subsequent seasons, cultural materials were retrieved from this layer, in a few cases 
as deep as 40 centimeters into it.  In these cases, as time permitted, excavation proceeded until one 5 
centimeter level of C zone soil lacking cultural remains was reached.   
As with the B1 soils which underlay B2 soils, one possible explanation for the presence of cultural 
material in the C zone may be that it is the result of the leaching of iron salts downward through the soil 
column, and that these soils were actually part of the overlying features.  Alternatively, this 
phenomenon could be due to the falling of artifacts and flakes through cracks in the soil caused by the 
freeze-thaw cycle (Strauss 1985), or, in the case of heavier artifacts, simply due to gravity causing them 
to settle at a lower level.  The hypothesis that the C zone artifacts derived from higher soil horizons was 
tested by comparing the artifact recoveries from the B2 zones of 100 features (42 on Terrace One, 21 on 
Terrace Two, and 37 on Terrace Three) which had artifacts in the underlying C zone with those in the C 
zone in those units.  A total of 92.3% of the artifacts in the C zones (4,012 out of 4,346) were of precisely 
the same type, material, and color as the artifacts in their overlying B2 zones.  However, in these cases 
the C zone recoveries were not reassigned to features.   
Hues were about evenly divided between 2.5Y (46.5%) and 10YR (47.2%), with only 6.3% at 7.5YR.  
Values were about evenly divided between 5 (48.8%) and 6 (35.6%).  Chromas were most frequently 6 
(46.3%) and 4 (29.3%).   Thus, a typical C zone soil would have a Munsell reading of 10YR5/4, 10YR5/6, 
10YR6/4, 10YR6/6, 2.5Y5/6, 2.5Y6/6, 2.5Y5/4, or 2.5Y6/4.  These eight types combined accounted for 
59.4% of all C zone colors, but 2.5Y6/6 and 10YR5/4 both had percentages slightly below 5% of the total.   
The soil color with the highest individual percentage was 10YR5/6 at 11.8% (52), followed by 2.5Y5/6 at 
11.1% (49).  No other soil colors exceeded 5% of the total.  Only one sample had the USDA manual’s 
designated color of 10YR7/2. 






Figure 5.1:  Typical Soil Profile at the Site 
One unit was excavated at the far eastern end of the oblique transect mentioned in Chapter Four, 
closest to the Nemasket River.  This unit contained wet, mucky soils, and was most probably within the 
area designated in the USDA Soil Manual as Raynham silt loam.  The manual describes the horizons of 
this soil type as follows: 
 
“Ap – 0 to 8 inches, dark greyish-brown (10YR 4/2) silt loam; weak, fine, granular structure; 
friable; very strongly acid, abrupt, smooth boundary. 
B21 – 8 to 13 inches, greyish brown (2.5Y 5/2) silt loam; many, medium, distinct, yellowish-
brown (10YR 5/6) mottles; massive, breaks into large clods; friable; common roots; very strongly 
acid; abrupt, smooth boundary. 
B22 – 13 to 19 inches, light grey (2.5Y 7/2) silt loam; many, common, prominent, strong brown 
(7.5YR 5/8) mottles; massive; breaks into large clods; firm; common roots; very strongly acid; 
abrupt, smooth boundary. 
B23 – 19 to 26 inches, light brownish-grey (2.5Y 6/2) silt loam; many, coarse, prominent, strong 
brown (7.5YR 5/6) mottles; massive, breaks into large clods; firm; common roots; strongly acid; 
abrupt, smooth boundary. 
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Cg – 26 to 45 inches +, grey (5Y 6/1) silt loam; many, coarse, prominent, strong brown (7.5YR 
5/8) mottles; massive; breaks into large clods; firm to very firm; few roots in the upper part; 
medium acid.” (USDA 1969:104) 
The unit, S41E174SW, had an A1 zone 9 cm of depth with Munsell  color 7.5YR2.5/3; an A3 zone 18 cm 
in depth with Munsell color 10YR2/2; and a  B1 zone 23 cm in depth with Munsell color 7.5YR4/6, above 
a C zone with Munsell color 2.5Y5/3.  While the Munsell colors of the zones do not correspond closely 
with those in the manual, the depths do, and the soil was so wet that screening could not be 
accomplished successfully.  Very few cultural materials were recovered from this unit. 
 
 
Grain Size Analysis 
A total of 64 grain size soil samples were collected from subsoil contexts, from both B1 and B2 soils:  
three from Terrace One, twenty-six from Terrace Two, thirty-four from Terrace Three, and one control 
sample from a location considered to be off-site, to the west of the Shaw Factory area.  Most samples 
(81.3%) were extracted from 5-15 centimeters below junction, with smaller numbers of samples from 
deeper levels, from 0-5 centimeters below junction, and, in one case, from the fill of a historic trash pit.  
In most cases, a single sample, approximately one third to one half of a 6 inch by 9 inch Ziploc recovery 
bag by volume, was extracted for processing without screening in the field.  The total weights of these 
samples varied between 41.8 grams and 1,866.7 grams (average = 732.9 grams).  
After drying, grain size analysis studies were carried out in the laboratory, using a mechanical sieve 
shaker with a series of five graded sieves at the 5, 25, 50, 100, and 200 mesh sizes.  A bottom pan caught 
soil which passed through the 200 mesh screen.   Soils caught in the 5 mesh screen are defined as 
gravels; those in the 25 mesh screen are coarse sands; those in the 50 mesh screen are medium sands; 
those in the 100 mesh screen are fine sands; those in the 200 mesh screen are silts; and those which 
pass through the 200 mesh screen are clays.  Most soil samples contained a mix of these six grain sizes.  
Due to the disparity in sample sizes, once sample weights in each screen were recorded, their 
percentages of the total weight of each sample were calculated, in order to provide quantitative 
comparisons.  These percentages were evaluated in turn by calculating the mean percentage for the 
entire set for each screen, and then by calculating the standard deviation from the mean of each 
percentage.    
The results were highly variable across the set of samples.  On average, percentages peaked in the 50 
screen (34.24%), fell off to 24.10% in the 25 screen, were lower by a factor of almost 2 in the 5 (13.41%) 
and 100 (12.49%) screens, and were lower by a factor of about 5 in the 200 screen(8.16%) and bottom 
pan (7.61%).  This would tend to indicate that the soil is generally coarse to medium sand.  But while 
71.9% of values differed from their means by less than + one standard deviation (σ), 11.5% each were 
between one and two standard deviations lower or higher than the mean; 3.9% were between two and 
three standard deviations below the mean; and 1.3% were between two and three standard deviations 
above the mean.  Examples of the higher variances were found in all screens.  Three samples had their 
highest percentages in the 5 screen and bottom pan, above 2 standard deviations above the mean, 
while in each case the percentage in the 50 screen was less than 1 standard deviation below the mean.  
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This might indicate gravel for these soils.  One of these samples derived from the fill zone of a historic 
trash pit on Terrace Two, and was also the smallest sample in the group.  Two additional soil samples 
from Terrace Two had more than 75% of their soils caught in the 25 screen, above 3 standard deviations 
above the mean, with three or four of the other percentages  more than 1 standard deviation below the 
mean.  This would indicate coarse sand.  One sample from Terrace One had more than 93% of its soil 
caught in the 50 screen, more than 4 standard deviations above the mean, with correspondingly low 
percentages in the other screens.  This would indicate medium sand, as is normal for the site.  One 
sample from Terrace Three had above 28% of its soil caught in the 100 screen, above 3 standard 
deviations above the mean, but the other percentages were within one standard deviation of the mean.  
This would indicate fine sand.  Two samples from Terrace Two had more than 20% of their soil caught in 
the 200 screen, but most of the other percentages were within one standard deviation of the means.  
This could indicate silt.  Finally, two samples from Terrace Two had more than 34% of their soils caught 
in the bottom pan, more than three standard deviations above the mean, and one sample from Terrace 
Two had more than 27% of its soil caught in the bottom pan, more than two standard deviations above 
the mean.  This might indicate clay.  It is likely that this degree of variability derives from uneven post-
glacial deposition events at the site.  When we excavated on Terrace One, we noticed some areas were 
much less rocky than others, whether this was due to natural or anthropogenic activity. 
 
 
Soil Chemistry Analysis 
A total of 189 soil chemical samples were taken from features at the site:  112 from Terrace One, 27 
from Terrace Two, and 34 from Terrace Three, as well as 16 supposedly off-site control samples.  In 
some cases, multiple samples were either taken or tested from individual features.  The initial purpose 
of this investigation was to determine whether or not there were elevated levels of heavy metals in 
feature soils which might indicate the presence of anadromous fish processing.  Samples collected in the 
2008 season were analyzed using the chemistry laboratory at Wheaton College (arranged by Dr. Cielito 
King, a chemistry faculty member at Bridgewater State College).   Samples taken from 2009-2018 were 
analyzed by field school students using the Bridgewater State University Chemistry Department’s X-Ray 
Fluorescence (XRF) gun, under Dr. King’s direction.  The elements tested for were not consistent for all 
sets of tests.  Samples from Terrace Three were tested for only lead, arsenic, and cadmium.  Samples 
from Terrace One were tested for iron, nickel, lead, arsenic, and mercury.  Samples from Terrace Two 
were tested for a much wider range of elements:  iron, nickel, zinc, rubidium, strontium, lead, copper, 
potassium, calcium, chromium, arsenic, mercury, and selenium.  Thus, only lead and arsenic were tested 
for all samples.  Dr. King advised the author that,  
“the handheld XRF is only suitable for screening of elements in soil or alloy. . . It does not give an 
accurate measure of concentrations of elements in soil; rather it gives an estimate (high, low, 
below detection). The error is particularly high if the element is present in trace amounts (ppm) 
because those concentration are close to the detection limit. That also explains the variability 
(poor precision) from batch to batch.  Generally, the poorer the precision, the poorer the 
accuracy.”  (personal communication, 2019).   
51 
 
With the exception of iron, results were given in parts per million (ppm); iron was given in percentages 
instead.  After values were recorded, means and standard deviations for each element were calculated. 
 
Figure 5.2:  Student Using an XRF Gun to Test a Soil Sample 
 
Most of the results of this testing will be discussed in Chapter Nine.  However, samples from three pit 
features which were suspected on the basis of their contents of being historic trash pits (two from 
Terrace One, #s 170 and #178; and one from Terrace Two, #239), and one control sample adjacent to 
the Shaw Factory area, produced elevated levels of lead.  The mean level of lead was 29.4 ppm, but the 
values from these samples all exceeded 50 ppm, and in one of the trash pits from Terrace One three 
samples averaged to above 500 ppm, more than 7 standard deviations above the mean.  This unit also 
had arsenic levels elevated to 189 ppm, more than 6 standard deviations above the mean of 3.7 ppm.  In 
the trash pit from Terrace Two, the value was 134 ppm, more than one standard deviation above the 
mean.   This sample also had the highest obtained concentrations of zinc (47 ppm), rubidium (80 ppm), 
strontium (97 ppm), and chromium (65 ppm).  Aside from rubidium, these elements, as well as arsenic, 
cadmium, copper, nickel, and selenium, are reported as constituents of coal ash (USGS n.d.), which was 
abundant in the A3 zone of the site, and also in the historic trash pit features.  Only one other feature 
from Terrace One, #172, had lead levels elevated above 50 ppm, but not above one standard deviation 
above the mean.  As noted below, this tends to confirm the original field identification of these features 
as historic trash pits, probably related to dumping of wastes from the Shaw Factory.  Further discussion  




Michael Schiffer (1987) identified two major sources of site disturbance, which he labeled “N-
transforms” and “C-transforms” for post-depositional natural and cultural alterations, respectively.  The 
purpose of this section of the chapter is to provide an assessment of the degree to which N- and C- 
transforms have affected the integrity of the site. 
Observed N-transforms include a number of processes, including erosion, flooding, root penetration, 
tree falls, frost-heaving, and animal burrowing (Strauss 1978, 1981, 1985).   While there was some 
evidence of erosion at the site, it was most likely the result of construction activities at the site and will 
be dealt with below under C-transforms.  Evidence of burnt root penetration was observed in fourteen 
of the features or sub-features:  six on Terrace One (Features #164 and #165; Sub-features #137.2, 
#146.2, #155.2, and #195.5), one on Terrace Two (Sub-feature #217.2), and seven on Terrace Three 
(Sub-features #26.2, #27.6, #71.1, #71.2, #71.3, #83.1, and #96.5).  A total of 68 lithic artifacts (0.2% of 
the total) and 27 flakes (0.1% of the total) were found in root molds.  There was evidence of one tree 
throw in a unit on the oblique transect to the eastern edge of Terrace One (Feature #205; Sub-features 
#205.1 and #205.2), which contained 10 artifacts (< 0.01% of the total) and 14 flakes (< 0.01% of the 
total).   
Evidence of animal burrows was observed in twenty-two of the excavation units or feature complexes:  
six on Terrace One (Sub-features #145.1, #148.1, #150.1, #175.1, #175.2, and #197.3), four on Terrace 
Two (#217.1, #227.1, #232.1, and #232.2), and twelve on Terrace Three (Sub-features #20.4, #27.11, 
#27.14, #46.7, #46.11, #46.12, #46.13, #49.1, #74.1, #74.2, #84.3, and #89.1).  Some of the multiple 
burrows recorded within the same main feature were probably parts of the same burrow system.  A 
total of 33 lithic artifacts (0.1% of the total) and 33 flakes (0.1% of the total) were found in burrows.  
Both of these disturbance types were only observed in the subsoils of units which contained features.  It 
is possible that additional burnt roots and burrows confined to the plowed topsoil were overlooked.   
Only the easternmost test unit of the easternmost transect on Terrace One had hydric soils suggestive of 
flooding, and it contained 2 artifacts (< 0.01% of the total) and 12 flakes (< 0.01% of the total).  Frost-
heaving is a potential issue at all New England sites (Strauss 1985), but it is difficult to assess in the field.  
One possible line of evidence for it might be the artifacts and debitage which were found below the 
aeolian subsoil in the C zone.  As noted above, these items may have fallen through cracks in the soil 
matrix created by successive freezing and thawing.  A total of 3,777 lithic artifacts (13.40% of the total) 
and 1,096 flakes (4.50% of the total) were found in the C zone.  As also noted above, an alternative 
explanation for this deposition is that the soils identified as “C”, like the B1 soils found beneath features, 
are also aeolian soils whose iron content has leached out, but are actually part of the anthropogenic 
deposit (Hoffman 2017).  Thus, the total impact of N-transforms may be estimated to have displaced 
between 0.32% and 11.11% of the artifacts and between 0.21% and 3.38% of the flakes at the site, 
depending on how the C zone recoveries are interpreted. 
Observed C-transforms at the site include plowing, the excavation of borrow pits, foundation trenches, 
and trash pits; soil-stripping; the creation of berms; dumping; and various types of construction.  As 
noted above, with the sole exception of the unit on Terrace One closest to the Nemasket River, all 
excavation units at the site showed evidence of plowing.  Plow zones typically ranged from 20 – 30 
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centimeters in depth, though occasionally deeper plow zones were encountered.  A total of 6,241 lithic 
artifacts (18.12% of the total) and 10,247 flakes (31.19% of the total) were found in the plow zone.  A 
question concerning site integrity which arises is, to what extent the pre-Contact period materials 
recovered from the plow zone may be considered to be representative of, or derived from, the features 
which underlie them?  This question was explored in a study by the author (Hoffman 1982) at three sites 
in central and eastern Massachusetts for which the plowing history was known.  Soils at these sites were 
notably finer-grained than those at the Little League Site (Agawam, Windsor), which might have allowed 
for greater movement of subsurface materials during plowing, especially deep plowing which was not 
unidirectional.  There are no records of the plowing methods used at the Little League site, and where 
obvious plow scars were noted at junction there was no observable pattern to their direction.  To test 
whether plow zone contents accurately reflected their underlying subsoil contents, the feature contents 
from all units containing features (see Chapter Six) in which the total number of artifacts plus debitage 
was >50 were ranked from highest to lowest frequency, a total of 77 features.  The cultural recoveries 
from the plow zones of the same units, feature by feature, were calculated by frequency and similarly 
ranked, and the two sets of ranks were compared using the Spearman Rank Order Statistic (Zar 2010).  
The calculated Spearman Rho value was 0.587, which is significant at the .001 confidence interval for 77 
degrees of freedom.  This indicates that there is a very high probability that the plow zone recoveries 
are associated with, and probably derive from, the features underlying them.   
This probability was also explored in greater detail for the same set of features, comparing the 
frequencies of debitage, of chipped stone tools, and of ceremonial objects by lithic material, based upon 
thirteen material classes.  This was done using a chi-square test comparing the A3 and B2 zones for each 
feature.  For debitage (see Chapter Eight), 52 of the 77 features (67.5%) returned chi-square values 
below the critical value of 21.05 at the .05 confidence interval with 12 degrees of freedom, while 24 
(31.2%) returned chi-square values above the same critical value; one feature (1.3%) had no associated 
debitage.  The average chi-square value for all features was 10.50, also well below the critical value.  The 
average chi-square was highest on Terrace Three (14.02), lower on Terrace One (7.70), and lowest on 
Terrace Two (6.17).  For chipped stone tools (see Chapter Seven for  definitions of all artifact types), 51 
of the 77 features (66.2%) returned chi-square values below the critical value of 18.31 at the .05 
confidence interval with 10 degrees of freedom, while 5 (6.5%) returned chi-square values above the 
same critical value; 21 features (27.3%) had no associated chipped stone tools.  The average chi-square 
for all features was 1.47, far below the critical value.  The average chi-square was highest on Terrace 
One (1.83), lower on Terrace Three (1.68), and lowest on Terrace Two (0.74).  For debitage and chipped 
stone tools combined, 73 of the 77 features (94.8%) returned chi-square values below the critical value 
of 22.36 at the .05 confidence interval with 13 degrees of freedom, while only one (1.3%) returned chi-
square values above the same critical value; three features (3.9%) had no associated debitage or 
chipped stone tools.  The average chi-square value for all features was 1.87, also well below the critical 
value.  The average chi-square was highest on Terrace Two (2.26), lower on Terrace One (1.97), and 
lowest on Terrace Two (1.60). For ceremonial items, the results were not as definitive:  39 of the 77 
features (50.6%) returned chi-square values below the critical value of 27.59 at the .05 confidence 
interval with 17 degrees of freedom, while 27 (35.1%) returned chi-square values above the same 
critical value; 11 feature (14.3%) had no associated ceremonial items.  The average chi-square for all 
features was 39.64, well above the critical value.  The average chi-square was highest on Terrace Two 
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(30.00), lower on Terrace Three (18.75), and lowest on Terrace One (6.64).  Possible reasons for this 
apparent disparity will be introduced in Chapter Six on Features, but it is probably not due to the use of 
¼” screening for the A zones  and 1/8” screening for the B2 zone resulting in lower recoveries of 
ceremonial items in the A zone.  As Figure 5.3 shows, ceremonial items retrieved from the B2 zone 
weighed on average almost half of those retrieved from the A zones, and on average were much lighter 
in weight than either debitage or chipped stone tools.  However, 1/8” screening resulted in the recovery 
of chipped stone tools from the B2 zone which were actually on average slightly heavier, and of debitage 
which was on average twice as heavy, as those found in the ¼” mesh screens used for the A zones. 
Type A3 B2 
Chipped Stone 21.95 26.67 
Debitage 12.31 25.30 
Ceremonial 2.85 1.49 
Figure 5.3:  Average Weights (in grams) for Artifacts and Debitage from the A3 and B2 Zones 
A similar Spearman-Rho test was performed on the frequency of fire-cracked rock (see Chapter Ten).  In 
this case, features which contained > 500 fire-cracked rocks were included, for a total of 58 features.  
The resulting Spearman Rho value was considerably lower than that for artifacts and debitage, 0.338, 
but this is still significant at the .01 confidence interval with 57 degrees of freedom.  These statistical 
tests clearly indicate that the cultural materials in the overlying plowed topsoil retain a strong 
relationship to those in the underlying, undisturbed feature soils, and that the topsoil therefore 
possesses some integrity for the purposes of evaluating the significance of the site. 
As noted in Chapter Three, there are three areas, two on Terrace Three and one on Terrace Two, which 
may have been borrow pits for the creation of berms on the margins of the terraces.  Excavations on 
either side of the gully on Terrace Three showed that it had definitely interrupted the normal soil 
horizons, and destroyed any cultural contexts within it.  The area included in these three disturbances 
constitutes approximately 475 square meters, out of a total of 15,000 square meters, or 3.1% of the site 
area.  The stone wall which runs across the northern end of the site was set in a foundation trench, 
which was found to be ca. 20 centimeters deep.  Only 20 lithic artifacts (0.06% of the total) and 31 flakes 
(0.09% of the total) were found in the two units which explored this trench.   Four probable post-
Contact trash pits were encountered, two each on Terraces One and Two.  These were identified by the 
presence of post-Contact artifacts deeper than usual at the site, and on the Terrace Two pits by the 
recognition upon sectioning that the trash pits had intercepted pre-Contact cultural features. As noted 
above, soil samples from three of the four pits showed elevated levels of lead when examined using the 
Bridgewater State University Chemistry Department’s XRF gun.  As noted in Chapter Two, lead was used 
as a fluxing agent in the japanning process, so it is reasonable to expect that these pits are 
contemporary with the Shaw Japan Works operation. 
In addition, the construction of the ballfields and the service road, as well as other unspecified 
construction activities, resulted in the dumping of fill soils on top of buried A3 horizons.  This affected 
three units without features on the First Terrace; six units containing features, and one unit without a 
feature, on the Second Terrace; and twelve units containing features, and two units without features, on 
the Third Terrace.  A large pile of soil, of unknown origin, was dumped on the edge of the Third Terrace 
55 
 
in 1999, but was removed by the Little League by 2000.  Soils were dumped to form berms, which 
affected four units on the edge between the Second and First Terrace, and one on the edge of the 
borrow pit on the Third Terrace.  Altogether, a total of 154 artifacts (0.44% of the total) and 372 flakes 
(1.13% of the total) were found in fill zones.  Topsoils were found to have been stripped along the edge 
dividing the Third and Second Terraces, as a result of ballfield construction; and also in a small area 
along the edge dividing the Second and First Terraces.  In these units, either the topsoil was absent 
altogether or it was no more than 10 centimeters in depth, and there was no A1 horizon.  Similar 
conditions were found in units at the edge of the gully, on the edge of the borrow pit, and adjacent to 
the cart path on Terrace Three.  In the original survey Transect A, we found that the soils had been 
stripped down to the C zone in most units.  It is impossible to determine how many cultural materials 
were lost or displaced as a result of this operation.   The construction of the ballfields itself is estimated 
to have destroyed approximately 40% of the original site area.  Not counting the area occupied by the 
ballfields, the total impact of C-transforms may be estimated to have displaced 22.74% of the artifacts 
and 42.63% of the flakes at the site. 
Despite these injuries to the site’s integrity, it may be estimated on the basis of the total excavated area 
(291.0 square meters, or 1.9% of the remaining site area excepting the ballfields) that there are 
approximately 1,100,000 artifacts and 815,000 flakes in undisturbed contexts in the remaining B zones 
at the site.  In addition, it may be predicted that there are approximately 400,000 artifacts and 725,000 







Definition and Classification of Features 
In Northeastern North America, where stratigraphy is often minimal at best, features are the chief 
means by which context can be established at archaeological sites.  Features are defined as soil 
anomalies of human origin, which have altered normal soil horizons either by form, color, or content, or 
by some combination of these three.  Many features are recognized by having bowl-shaped profiles; by 
having soil which is more oxidized than surrounding subsoils, and/or by containing unusually high 
concentrations of particular cultural materials which have either been worked at or transported to the 
site by human agency.  As noted in Chapter Five, at the Little League Site, as at many Northeastern sites, 
feature (B2) soils typically had Munsell values in the range of 7.5YR5/6 or 7.5YR5/8, while the unaltered 
subsoil typically had a Munsell value of 10YR5/6.  There is no agreement among archaeologists as to 
what caused the oxidation of the small percentage of iron salts present in the soil from limonite 
(Fe2O3.FeO) to hematite (Fe2O3).  It could have been due to heating, or differential transmissivity of 
water, or the decay of organic materials, or some combination of these factors.  Whatever the cause, 
most features at the site were recognized in the field principally on the basis of soil color. 
As described in Chapter Four, the sampling strategy at the site during the Locational Survey phase on 
each terrace was to excavate 50 centimeter x 50 centimeter test pits in a staggered block systematic 
pattern.  A total of 394 of these units were excavated during all operations.  Soils interpreted as feature 
soils were found in 233 of them, or 59.1% -- a rather high percentage.  The percentage was slightly 
higher on Terrace Three (62.5%) than on Terrace One (58.0%) and Terrace Two (57.5%).  Each soil 
anomaly was assigned a sequential number upon discovery.  Some of the anomalies, as noted in Chapter 
Five, were found upon sectioning to be of natural origin – e.g., tree roots or animal burrows.  Others 
were determined to be post-Contact period trash pits.  The assigned numbers for these anomalies were, 
nevertheless, retained.  They included four soil anomalies on Terrace One (Features #164, #170, #178, 
and #205), two anomalies on Terrace Two (Features #239 and #240) and four anomalies on Terrace 
Three (Features #31, #39, #68, and #77).  There were also two surface stone structures of probable 
indigenous origin on Terrace Two which were assigned feature numbers (#237 and #238).  They were 
not excavated, because the current Native community considers them to be sacred items and prefers 
that they not be disturbed (USET 2007).  A visit to the site by two Native informants in the summer of 
2018 (Cachat-Schilling 2018) confirmed this identification.  Feature distribution is shown in Figure 6.1. 
During the Locational Survey phases, a few of the units containing features were expanded to 50 
centimeter by 1 meter or to 1 meter by 1 meter excavation units to explore them in greater detail.  
Enlarging the original test pits to pursue features was the major research aim of the Site Examination 
phases on all three terraces, and of the Data Recovery operation on Terrace Three.  In the course of the 
latter two types of operation, some of the anomalies identified at 5- or 10-meter intervals in the  
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Figure 6.1:  Horizontal Distribution of Features 
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Locational Survey were found to connect to one another, and in these cases the higher of the two 
feature numbers was discarded and the feature was redefined to include both areas.  However, some 
additional features were discovered, and numerous sub-features were identified within previously 
defined feature perimeters in the course of these expansions.  The former were assigned separate 
feature numbers as before, and the latter were usually given decimal numbers within the general 
feature number, following a modified version of the Harris Matrix System (Harris 1989); for example, 
Feature #27.12.  The result of this process of identification was a total of 229 numbered features and 
165 sub-features (not counting the N-transforms noted in the previous chapter).  Only three of these 
features, all on Terrace Two (#8, #15, and #215) – were completely devoid of cultural material.  These 
three features had depths of no more than 12 cm, and were defined during the Locational Surveys as 
shallow pits (in the case of Features #8 and #215) or as a soil stain (in the case of Feature #15).  In 
addition, twenty-two sub-features – eight on Terrace One (#146.1, 146.3, #155.1, #156.1, #169.1, 
#169.2, #175.3, and #210.1)  and fourteen on Terrace Three (#19.10, #20.1, #27.7, #27.16, #27.19, 
#46.3, #46.5, #46.10, #46.15, #66.5, #74.3, #91.3, #102.4, and #105.2) – contained no cultural materials.  
It is likely that many of these were not cultural features but natural soil anomalies.   
Collectively, recoveries of all types (artifacts, debitage, organics, fire-cracked rock, and post-Contact 
materials) within units containing features had a density ca. 2.5 times that in units without features 
(1,275.2 per square meter, as opposed to 497.7 in units without features); the number of different types 
within them was 2.4 times greater (13.8, as opposed to 5.8 in non-features); and the recoveries of 
individual types in units containing features were 47.5 times more likely to exceed the mean than in 
units without features, by as many as 8 standard deviations from their means, as shown below: 
Exceed Means by  Features and Sub-Features Non-Features 
 2 0 
 3 0 
 11 0 
 14 0 
 31 0 
 53 0 
 114 2 
 390 11 
Total 618 13 
Figure 6.2:  Individual Recovery Types in Excess of Mean Values 
The units containing features, and the 154 test units which did not contain any features, were 
distributed among the three terraces as shown below: 
Terrace 1 2 3 Total 
Feature 75 44 111 230 
Expanded Unit 15 19 52 86 
Sub-Feature 32 13 120 165 
Non-Feature 49 33 72 154 
Figure 6.3:  Distribution of Units Containing Features, Sub-Features, and Non-Features by Terrace 
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The Data Recovery operation on Terrace Three made it obvious that these totals represent only a 
sample of the features which may be present at the site.  Many more features probably lie within the 
areas between excavation units on all three terraces, and the individual features defined below may be 
more complex, and contain more sub-features, than the Locational Survey and Site Examination 
operations were able to determine.  It is also possible that some of the thirteen cases of non-features 
shown in Figure 6.1, where the recovery totals did exceed the mean, were actually features which were 
not recognized as such in the field.  Thus, the potential for more information to be gleaned from 
features at the site is very high, both in terms of their structure and content.   
Despite these ambiguities, an attempt has been made to classify features, based principally upon their 
size, depth, structure, and contents, as shown below.  This tabulation includes both the numbered 
features and any sub-features within them.   
Terrace: 1 2 3 Total 
Soil Stain (0-10 cm depth) 7 6 29 42 
Shallow Pit (5-15 cm depth) 16 4 19 39 
Medium Pit (15-30 cm depth) 45 12 61 118 
Deep Pit (30–50 cm depth) 11 23 43 77 
Very Deep Pit (> 50 cm depth) 2 8 12 20 
Small Pit (known diameter) 3 0 30 33 
Large Complex Pit 2 0 10 12 
House Floor 1 0 0 1 
Post Mold 3 0 2 5 
Hearth 1 2 3 6 
Sand/Gravel Lens 3 3 10 16 
Charcoal Lens 3 2 7 12 
Burnt Rock Scatter 0 0 7 7 
Unburnt Rock Scatter 7 1 2 10 
Flake Scatter 4 0 2 6 
Stone Structure  0 3 1 4 
Historic Trash Pit 2 2 0 4 
  Figure 6.4:  Features by Type, by Terrace 
A further caveat must be noted in regard to the use of depth measurements to classify feature types.  
With the exception of some of the features examined during the Data Recovery operation on Terrace 
Three, few features were excavated in their entirety.  This was especially true of those features 
examined in the Locational Surveys only in 50 cm x 50 cm test pits.  It is entirely possible that these test 
pits were inadvertently placed at the edges of deep features, and thus did not expose their maximum 
depths.  For example, on Terrace Two, Feature #226 was determined in the Locational Survey to have a 
maximum depth of only 15 cm, and in the Site Examination this feature was chosen for expansion at 
random from among several supposedly shallow pit features on that Terrace.  Upon expansion, 
however, it was found to have a maximum depth of 50 cm, which would place it in the category of deep 
pit features.  Similarly, in the Site Examination on Terrace One, Feature #187 was chosen for expansion 
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at random from among several supposedly shallow pit features, and upon expansion the test pit was 
found to be on the edge of a large hearth feature with a maximum depth of 45 centimeters below 
junction.  Without further excavation, it is impossible to determine whether any of the features defined 
in the Locational Survey or even in the Site Examination operations as soil stains, shallow pits, or 
medium pits are actually parts of deeper pits which were sampled only at their edges. 
 
Individual Feature Types 
Features were analyzed on the basis of their average depths within feature type, and on the basis of 
their contents as compared with the averages of recoveries from all features, both in terms of quantities 
of general classes of artifacts (ceremonial, chipped, pecked and ground stone, rough stone, and ceramic 
vessels), debitage, fire-cracked rock, organic materials, and post-Contact materials; and of the number 
of individual artifact and organic types, plus debitage, fire-cracked rock, and post-Contact materials 
present in the feature, as compared with the average number of types for all features (= 6 types).  See 
Chapters Seven through Eleven for definitions of these types.  Sample photographs of each feature type 
and distribution maps (with features of each type shown in red) are provided below (Figures 6.5 – 6.37). 
a.  Soil Stains (Terrace One: Sub-features #136.1, #136.2, #146.1, #169.1, #197.5, #210.1; 
Terrace Two:  Features #14, #15, Sub-features #213.2, #218.2, #229.1, #236.1; Terrace Three:  
Features #72, #93, #128, Sub-features #19.5, #19.6, #27.7, #27.10, #27.12, #27.15, #27.15, 
#27.16, #27.17, #27.19, #27.22, #40.6, #46.14, #66.2, #66.3, #69.5, #71.4, #74.4, #84.4, #96.3, 
#96.6, #102.4, #105.1, #105.2, #105.3, #118.1, #125.1):  Soil stains are difficult to categorize, and 
some of them might be of natural origin.  Their average depth is 6.47 cm (range = 2 – 15 cm).  
Eight of these soil stains (Feature #15; Sub-features #27.7, #27.15, #27.19, #46.14, #102.4, 
#146.1, and #169.1) contained no cultural materials, and one soil stain (Sub-feature #96.6) 
contained only fire-cracked rock.  One soil stain (Sub-feature #71.4) contained only charcoal; 
and three (Sub-features #118.1, #125.1, and #236.1) contained only fire-burnt rock and 
charcoal.  Some or all of these might be natural discolorations rather than cultural features.  
Most soil stains (87.8%) had fewer than average types of recoveries, and none had as many as 
1 above the average. 
 
Figure 6.5:  Soil Stain, Terrace Three, Feature #27.12 
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b.  Shallow Pits (Terrace One:  Features #146, #148, #152, #154, #156, #163, #169, #174, #180, 
#182, #183, #184, #185, #186, #191, #199, #201; Terrace Two:  Features #8, #215; Terrace 
Three:  Features #37, #41, #51, #53, #58, #78, #82, #89, #118.2, #132, Sub-features #26.3, 
#27.21, #27.26, #27.27, #40.4, #46.16, #67.1, #74.3, #123.2, #123.5):  These features had 
defined bowl-shaped profiles, so most of them are probably cultural in origin.  Their average 
depth is 11.78 cm (range = 5 – 15 cm), and, like soil stains, they have below average quantities 
of all types of cultural recoveries.  Three shallow pits (Features #8 and #215, and Sub-feature 
#74.3) contained no cultural materials, and two shallow pits (Features #37 and #215) contained 
only fire-cracked rock.  Three shallow pits (Features #163, #182, and #191) contained only 
charcoal and fire-cracked rock.  Some or all of these low-density anomalies might be natural 
discolorations rather than cultural features.  Most shallow pits (76.9%) had fewer than average 
types of recoveries, and none had as many as 1 above the average. 
 
Figure 6.7:  Shallow Pit, Terrace One, Feature #182 
 
c.  Medium Pits (Terrace One:  Features #136, #137, #138, #139, #140, #143, #144, #145, #147, 
#149, #151, #155, #157, #158, #161, #162, #167, #168, #171, #172, #173, #176, #177, #179, 
#181, #189, #190, #192, #193, #198, #200, #202, #203, #204, #207, #209, #211, #212, Sub-
features #137.1, #142.2, #169.2, #197.4; Terrace Two:  Features #1, #3, #5, #13, #16, #214, 
#224, #229, #243, Sub-feature  #226.1; Terrace Three:  Features #17, #18, #21, #23, #24, #25, 
#26, #30, #32, #34, #35, #36, #38, #39, #45, #47, #48, #49, #54, #55, #56, #57, #59, #60, #62, 
#63, #64, #65, #67, #73, #75, #79, #81, #86, #90, #95, #98, #99, #100, #104, #108, #109, #110, 
#114, #120, #121, #122, #126, #131, #134, Sub-features #27.3, #27.13, #27.20, #40.3, #46.8, 
#66.1, #69.4, #118.2, #123.1, #123.4, #123.6, #123.7):   
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Figure 6.8:  Distribution of Shallow Pits 
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These are by far the most common feature type, and they have well-defined profiles.  Their 
average depth was 23.33 cm (range = 15-30 cm).  Four different features of this type had higher 
than 3above average concentrations of vessels, bone, shell, and uncharred wood, 
respectively.  For all other cultural materials, medium pits contained below average quantities.  
Features #34, #67, #98, #99, and #179, and Sub-feature #123.1, produced seven of the 
radiocarbon dates recovered from the site, with uncalibrated means ranging from 8060 to 1315 
B.P.  One medium pit (Sub-feature #169.2) contained no cultural materials, and four medium 
pits (Features #38 and #96; Sub-features #27.20 and #123.6) contained only fire-cracked rock.  
Two medium pits (Features #64 and #151) contained only charcoal and fire-cracked rock.  Some 
or all of these might also be natural discolorations rather than cultural features, but there are 
very few of them (5.9%) when compared with the total of this type.  While the majority of 
medium pits (56.5%) had fewer than average types of recoveries, 11 of them, 9.6% (Features 
#35, #49, #98, #99, #126, #136, #159, #171, #179, #229, and #243) had as many as 1 above the 
average, and 3, 2.6% (Features #36, #86, and #162) had as many as 2 above the average. 
 
Figure 6.10:  Medium Pit, Terrace Three, Feature #36 
 
d.  Deep Pits (Terrace One:  Features #141, #142, #153, #159, #166, #187, #194, #196, #206, 
#208, #210, Sub-feature #197.2; Terrace Two:  Features #2, #4, #6, #10, #217, #219, #223, #225, 
#226, #227, #228, #231, #232, #233, #234, #235, #236, #244, #245, Sub-features #216.1, #220.1, 
#236.2; Terrace Three:  Features #7, #22, #44, #52, #61, #71, #83, #84, #92, #94, #101, #102, 
#105, #106, #107, #112, #115, #116, #117, #118, #119, #124, #125, #130, #133, #135, Sub-
features #19.1, #19.2, #19.7, #27.1, #27.5, #27.28, #36.2, #40.1, #40.2, #46.4, #46.5, #46.17, 
#46.18, #66.7, #111.3,#130.1, #130.2):  These features also had well-defined profiles; their  
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Figure 6.11:  Distribution of Deep Pits 
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average depth was 39.25 cm (range = 31-50 cm).  They contained above average concentrations 
of ceremonial items, chipped stone tools, pecked and ground stone tools, rough stone tools, 
fire-cracked rock, and post-Contact materials.  The distributions of debitage and organic 
materials were below average.  Features #83, #226, #236, and Sub-feature #27.5 produced four 
of the radiocarbon dates recovered from the site, with uncalibrated means ranging from 6360 to 
2840 B.P.  One deep pit, Sub-feature #46.5, contained no cultural materials, and one deep pit 
(Feature #7) contained only fire-cracked rock.  Two deep pits (Sub-features #27.1 and #46.4) 
contained only charcoal, and one deep pit (Feature #22) contained only charcoal and fire-
cracked rock.  These might also be natural discolorations – possibly tree throws – rather than 
cultural features.  As with the medium pits, these are in the minority of features of this type 
(6.5%).  The majority of deep pits (70.1%) had above average types of recoveries;  16 of  them, 
20.8% (Features #71, #83, #84, #102, #105, #115, #187, #210, #217, #226, #234, #235, and #245; 
Sub-features #27.5, #40.1, and #236.2) had recoveries as much as 1 above the average; and 3, 
3.9% (Features #196, #232, and #236) had recoveries as much as 2 above the average. 
 
Figure 6.12:  Deep Pit, Terrace Three, Feature #102 
 
e.  Very Deep Pits (Terrace One:  Feature #188; Terrace Two:  Features #213, #216, #218, #220, 
#221, #222, #230, #241; Terrace Three:  Features #29, #33, #50, #74, #103, #113, #127, #150, 
Sub-features #46.6, #66.4, #69.2, #96.2, #111.2):  These were excessively deep, well-defined 
pits, with an average depth of 65.23 cm (range = 52 – 80 cm).  They contained quantities of 
ceremonial items which were above 3 above average; of chipped stone tools which were 
above 2 above average; of pecked and ground stone tools, rough stone tools, debitage, seeds,  
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Figure 6.13:  Distribution of Very Deep Pits 
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shell, and post-Contact materials above 1 above average.  Concentrations of fire-cracked rock 
and bone were above average; while concentrations of vessels, charcoal, nutshell, and  
uncharred wood were below average.  Features #50, #74, and Sub-feature #46.6 produced three 
of the radiocarbon dates recovered from the site, with uncalibrated means ranging from 5770 to 
3640 B.P.  All of the very deep features had above average types of recoveries, with 5, 22.7% 
(Features #29 and #33; Sub-features #66.4, #69.2, and #96.2) as many as 1 above the average; 
7, 31.8% (Features #50, #113, #188, #216, #218, #218, and #241) had as many as 2 above the 
average; and 4, 18.2% (Features #74, #213, #220, and #230) had as many as 3 above the 
average. 
 
Figure 6.14:  Very Deep Pit,  Terrace Two, Feature #241 
 
f.  Small Pits (Terrace One: Sub-features #171.1, #176.2, and #191.1; Terrace Two:  Feature 
#11; Terrace Three:  Features #28, #43, #70, #80, #97, Sub-features #19.3, #19.4, #19.10, #27.2, 
#27.8, #27.9, #27.24, #40.7, #46.2, #46.9, #46.15, #49.2, #66.6, #83.2, #84.1, #84.2, #91.1, #91.2, 
#91.3, #96.4, #102.2, #102.3, #103.1, #112.1, #114.1):  These pits were mostly defined during 
the Site Examination and Data Recovery phases, which exposed enough area to get a clear idea 
of horizontal feature dimensions, which in these cases never exceeded 1 meter in diameter.  
Their average depth was 22.30 cm (range = 9 – 48 cm).  The quantity of post-Contact materials 
in them was above average; all other recoveries were below average.   Feature #28 produced 
one of the radiocarbon dates recovered from the site, with an uncalibrated mean of 3010 B.P.  




Figure 6.15:  Distribution of Small Pits 
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pit (Feature #43) contained only fire-cracked rock.  One small pit (Sub-feature #191.1) contained 
only charcoal and fire-cracked rock.  These might also be natural discolorations rather than 
cultural features.  They constitute 12.1% of features of this type.  Most small pits (75.8%) had 
fewer than average types of recoveries, and only one, 3.0% (Sub-feature #103.1,) had as many 
as 1 above the average. 
 
 
Figure 6.16:  Small Pit, Terrace Three, Feature #114.1 
 
g.  Large, Complex Features (Terrace One:  Features #195, and #197; Terrace Three:  Features 
#19, #20, #27, #40, #46, #66, #69, #91, #96, #123):  These were defined as large features which 
contained five or more sub-features.  All of them were from the Site Examination and/or Data 
Recovery operations on Terraces One and Three.  Their average depth was 44.36 cm (range = 17 
– 75 cm).  The Data Recovery operation showed that some of these features were very large; 
Feature #27 alone occupied 28 square meters and contained 28 sub-features.  Features #46, 
#19, and #20 were somewhat smaller (11.4 sq. m, 11.0 sq. m, and 10.25 sq. m, respectively) but 
also contained multiple sub-features (18, 10, and 5, respectively).  The distributions of pecked 
and ground stone tools, nutshell, and seeds were above 3 above average; the distributions of 
chipped stone tools, rough stone tools, and fire-cracked rock were above 2 above average; the 
distributions of ceremonial items and debitage were above 1 above average; and the 
distributions of charcoal, bone, and post-Contact materials were above average.  The 
distributions of vessels, shell, and uncharred wood were below average.  One large complex 
feature (#96) contained only fire-cracked rock, but several of its seven sub-features contained 
cultural material, so it is likely that this is a cultural feature.  One of the sub-features , #96.1, 
produced a radiocarbon date with an uncalibrated mean of 2220 B.P.  Feature #19 produced 
another radiocarbon date, with an uncalibrated mean of 6250 B.P.  The majority of large, 
complex features (83.3%) had above average types of recoveries, with 3, 25.0% (Features #20, 
#195, and #197), as many as 1 above the average; 3, 25.0% (Features #40, #66, and #91), had 
as many as 2 above the average; 3,25.0% (Features #19, #46, and #69), had as many as 3  
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Figure 6.17:  Distribution of Large, Complex Features 
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above the average; and one, 8.3% (Feature #27), had as many as 4 above the mean.  It is 
possible that some or all of these features may have been house floors, though they did not 
have the soil characteristics of the one defined house floor to be described below. 
 
Figure 6.18:  Large Complex Feature, Terrace Three, Feature #96 
 
h.  House Floor (Feature #175):   
The sole example, from Terrace One, had a maximum depth of 20.00 cm.  It was identified as a 
house floor both by its linear dimensions (roughly circular, ca. 5 meters in diameter) and by the 
general absence of the usual rock burden found at the site.  The quantity of bone was above 3 
above average; the quantity of rough stone tools was above 1 above average; and the 
quantities of ceremonial items, chipped stone tools, and debitage were above average.  All 
other categories of cultural recoveries were below average.  It also contained above 2above 
the average number of types. 
 




Figure 6.20:  Distribution of Post Molds 
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i.  Post Molds (Terrace One:  #156.1, #195.1, and #195.2; Terrace Three:  Feature #129; 
Sub-feature #66.5):  These features have cylindrical or conical profiles, with diameters of 
ca. 10-15 cm and an average depth of 19.60 cm (range = 9 – 37 cm).  They were only 
found on Terraces One and Three.  All cultural recoveries from them were below 
average in quantity.  Two of the post molds (Sub-features #66.5 and #156.5) contained 
no cultural materials.  These might also be natural discolorations – possibly root molds – 
rather than cultural features.  One post mold (Sub-feature #195.2) contained only 
charcoal and fire-cracked rock.  The proximity of Sub-feature #195.2 to Sub-feature 
#195.1, and its placement within the large complex Feature #195, both suggest that it is 








Figure 6.21:  Post Molds, Terrace One, Features #195.1 and #195.2, in Plan and Profile 
 
j.  Sand/Gravel Lenses (Terrace One:  Sub-features #142.1, #187.2, #197.1; Terrace Two:  
Sub-features #213.1, #222.1, #241.1; Terrace Three:  Sub-features #20.1, #20.2, #26.1, 
#27.18, #46.1, #46.3, #46.10, #69.3, #69.6, #96.7):   These were areas of varying grain 
size, all of them within larger features.  Their average depth was 14.00 cm (range = 4 – 
40 cm).  All cultural recoveries from them were below average in quantity.  Three gravel 
lenses (Sub-features #20.1, #46.3, and #46.10) contained no cultural materials, and one 
gravel lens (Sub-feature #20.2) contained only fire-cracked rock.  These might be the 
result of the excavation of the deep pit features, and their refilling with basketloads of  
 
Figure 6.22:  Gravel Lens, Terrace Three, Feature #69.6 
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Figure 6.23:  Distribution of Gravel Lenses 
 
glacial soil devoid of cultural materials (Hoffman 1987).  The majority of gravel lenses 
(81.3%) had below the average number of types of recoveries, and none had as many as 








k.  Charcoal Lenses (Terrace One:  Sub-features Feature #159.1, #176.1, #195.4; Terrace 
Two:  Feature #12, Sub-features #221.1, and #227.2; Terrace Three:  Sub-features #20.5, 
#27.25, #36.1, #96.1, #102.1, #111.1, #123.3):  These might have been firepits, but 
showed little evidence of fire-cracked rock to allow identification as hearths.  Feature 
#12 and Sub-features #96.1, #102.1, #111.1, #159.1, #195.4, and #221.1 (2) produced 
seven of the radiocarbon dates recorded from the site, with uncalibrated means ranging 
from 6120 to 790 B.P.  Their average depth was 14.00 cm (range = 5 =- 29 cm).  As might 
be expected, the quantity of charcoal in them was above average, but for all other 
cultural materials the quantity was below average.  Four charcoal lenses (Sub-features 
#20.5, #27.25, #102.1, and #221.1) contained only charcoal, and one lens (Sub-feature 
#227.2) contained only charcoal and fire-cracked rock, but all of these were 
incorporated within larger features which contained cultural materials, so they are 
probably all cultural in origin.  The majority of charcoal lenses (83.3%) had below the 
average number of types of recoveries.  The number of types in Sub-feature #96.1 
exceeds 1 above the average. 
 
 
Figure 6.25:  Charcoal Lens, Terrace Two, Feature #12 within Feature #10 
 
l.  Hearths (Terrace One:  Sub-feature #187.1; Terrace Two:  Sub-feature #218.1; Terrace 
Three:  Features #85 and #111; Sub-feature #69.1):  These were defined by the presence 
of large quantities of both fire-cracked rock (above 1 above average) and charcoal 
(above 3 above average).  Their average depth was 12.67 cm (range = 4 – 25 cm).  
Recoveries of pecked and ground stone tools and rough stone tools were above 
average; distributions of all other recoveries were below average.  Feature #111 and 
Sub-features #69.1, 187.1, and #218.1 produced four of the radiocarbon dates and the 
one OSL date recovered from the site, with uncalibrated means ranging from 5670 to 
1130 B.P.  One hearth (Feature #85) contained only charcoal, and it is possible that it is 
of natural origin, possibly a burnt stump, rather than a cultural feature.  The majority of 
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hearths (83.3%) had above average numbers of types, but only 16.7% (Feature #218.1) 
had above 1 above the average. 
 




Figure 6.27:  Hearth Feature, Terrace Two, #218.1 
 
m.  Burnt Rock Scatters (Terrace Three:  Features #9 and #42; Sub-features #19.9, #27.4, 
#118.3, and #120.1):  These were concentrations of fire-cracked rock (above 2 above 
average), but all other recoveries were below average.  They were only found on 
Terrace Three.  Their average depth was 17.50 cm (range = 5 – 25 cm).  Three of these 
scatters (Feature #42 and Sub-features #19.9 and #27.4) contained only fire-burnt rock, 
and they might be natural deposits rather than cultural features.  However, the quantity 
of fire-burnt rock in Sub-feature #19.9 was substantial (390 pieces), so this is likely 
cultural in origin, especially given its placement within the large complex Feature #19.  
The other three features of this type contained multiple types of recoveries.  Feature #9 
contained 2 scrapers, 2 utilized flakes, 30 pieces of debitage, and 65 pieces of charcoal 
in addition to 2,541 fire-burnt rocks.  Sub-feature #118.3 contained 16 graphite 
paintstones, 6 hematite paintstones, 5 polished pebbles, 3 knives, 1 spokeshave, 1 
utilized flake, and 1 andalusite crystal, 121 pieces of debitage, and 217 pieces of  
 
 
Figure 6.28:  Burnt Rock Scatter, Terrace Three, Feature #19.9 
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charcoal, in addition to 1,939 fire-burnt rocks.  Sub-feature #120.1 contained 3 knives, 2 
abraders, 1 scraper, 1 utilized flake, 1 chopper, and 10 pieces of debitage, in addition to 
1,593 fire-burnt rocks.  However, all burnt rock scatters have fewer than the average 
number of types.   
 
 




 Figure 6.30:  Distribution of Unburnt Rock Scatters 
 
n.  Unburnt Rock Scatters (Terrace One: Sub-features #146.3, #147.1, 155.1, #160.1, 
#172.1, #175.3; Terrace Two:  Sub-feature #245.1; Terrace Three:  Feature #160; Sub-
features #20.3, #27.23):  These appeared to be deliberate concentrations of unburnt 
rock, but some of them may be of natural origin.  Their average depth was 22.50 cm 
(range = 10 – 55 cm).  They had concentrations of pecked and ground stone tools above 
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average; all other cultural recoveries were below average in quantity.  Seven of these 
features (Sub-features #20.3, #27.23, #146.3, #147.1, 155.1, #175.3, and #245.1) 
contained only rock concentrations, and it is possible that these are natural depositions 
rather than cultural features.  The majority of unburnt rock scatters (90.0%) have fewer 
than the average number of types of recoveries, and none had as many as 1 types 
above the mean. 
 
 
Figure 6.31:  Unburnt Rock Scatter, Terrace One, Feature #147.1 
 
o.  Flake Scatters (Terrace One:  Sub-features #171.2, #188.1, #195.3, #210.2; Terrace 
Three:  Features #87, #88):  These were discrete distributions exclusively of one lithic 
material (arkose, arkose, argillite, arkose, quartzite, and quartz, respectively), and were 
only identified on Terraces One and Three.  Their average depth was 25.33 cm (range = 
12-60 cm).  The concentrations of debitage were above 2 above average, and 
distributions of chipped stone tools were above average.  All other cultural material 
recoveries were below average in quantity.  These features may represent individual 
flaking events.  Half   
 




(50.0%) of flake scatters had fewer than the average number of types, and only 16.7% 
(Sub-feature #171.2) had as many as 1 types above the mean. 
 




p.  Stone Structures (Terrace Two:  Features #237 and #238, Sub-feature #226.2; Terrace 
Three:  Feature #79):   The first two were above-ground structures found on Terrace 
Two.  Feature #237 was a small stone pile, while Feature #238, about 8 meters away, 
was a stone row containing some quartz rocks (as is typical of Native American 
ceremonial stone features) and oriented to Winter Solstice Sunset/Summer Solstice 
Sunrise.  Feature #238 connected to the stone wall which forms the northern boundary 
of the Shaw property, but not at a right angle, as might be expected of Colonial walls.  
As noted above, no excavation was undertaken at these loci, due to their sensitivity for 
indigenous ceremonial practice.  Native visitors to the site confirmed that these were in 
fact examples of what are referred to by regional indigenous peoples as “prayers in 
stone” (USET 2007).  Hence, there were no recoveries from them.  The potential 
significance of these two structures will be addressed in Chapter Thirteen.   
 
 
Figure 6.34:  Stone Pile, Terrace Two, Feature #237  
 
 
Figure 6.35:  Stone Row, Terrace Two, Feature #238  
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Sub-feature #226.2 was a partial stone circle which appeared at 15 cm below junction 
and had a maximum depth of 32 cm below junction.  Based upon the excavated portion, 
it had a diameter of ca. 75 cm.  It contained 1 flake knife, 1 ground stone fragment, 1 
hammerstone, 2 shaft abraders, 2 graphite paintstones, 1 limonite paintstone, 26 
polished pebbles, 39 rods, 14 pieces of debitage, 115 pieces of  charcoal, and 10 pieces 
of fire-cracked rock. 
 
Figure 6.36:  Partial Stone Circle, Terrace Two, Feature #226.2 
 
The last example was a ring of piles of small stones found at junction as part of Feature 
#79, ca. 85 cm in diameter, within which was an oval zone of reddened soil ,54-58 cm in 
diameter, which extended to a depth of 30 cm below junction.  The feature fill 
contained 5 Herkimer diamonds, 2 graphite paintstones, 2 hematite paintstones, 1 
basalt pecked pebble, 4 polished pebbles, 1 quartz utilized flake, 3 quartz flakes, and 2 
pieces of charcoal.  No photograph was taken of this feature. 
 
q.  Historic Trashpits (Terrace One:  Features #170, #178; Terrace Two:  Features #239, 
#240):   
These were identified largely on the basis of elevated recoveries of post-Contact items, 
above 3 above average.  Their average depth was 31.50 cm (range = 15 – 41 cm).  They 
also had above average distributions of pecked and ground stone tools, rough stone 
tools, and debitage, suggesting that they might have been dug into pre-Contact 
features, material from which became mixed with them.  This was definitely the case  
 




Figure 6.38:  Distribution of Historic Trash Pits 
 
with respect to Features #239 and #240, which intruded into larger features (#236 and 
#226, respectively).  They were only found on Terraces Two and Three.  All other 
cultural materials in these features were below average in quantity.  All four historic 
trashpits had above average numbers of types, but only one, 25.0% (Feature #239) had 
as many as 1 types above the mean. 
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Ceremonial materials were very strongly concentrated in only four of the above feature types:  Very 
Deep Pits (34.67%), Deep Pits (33.18%), Medium Pits (14.77%), and Large Complex Pits (11.40%).  
Combined, these accounted for 94.02% of all ceremonial items found in features.  No other feature type 
contained more than 1.34% of these.  The same four feature types accounted for 89.22% of all chipped 
stone artifacts, 90.98% of all pecked and ground stone artifacts, 87.62% of all rough stone artifacts, 
78.3% of all debitage (flake scatters contained 14.03%), 71.53% of all fire-cracked rock, 37.95% of all 
charcoal (hearths contained 45.74%), 44.73% of all nutshell, 100.0% of charred seeds, shell, and charred 
wood, and 73.27% of all post-Contact artifacts (historic trash pits contained 11.96%).  Aside from the 
exceptions noted above, no other feature type contained more than 7.76% of any of these materials.  
Yet these four types accounted for only 56.58% of all features and sub-features.  While horizontal 
dimensions of sub-features were not always recorded, these four types accounted for 83.39% of the 
excavated area occupied by numbered features.   
As noted in Chapter Five, there were seventeen numbered features and sub-features which were 
determined, upon excavation, to be root molds, as well as twenty-two which were determined to be 
rodent burrows.  Five of the root molds (Terrace One:  Sub-features #137.2, #155.2; Terrace Three:  Sub-
features #71.1, #71.2, #71.3) and six of the burrows (Terrace One:  Sub-feature #148.1; Terrace Three:  
Sub-features #27.11, #46.11, #46.12, #46.13, #74.2) contained no cultural materials.  One root mold 
(Terrace One:  Feature #164) contained only fire-cracked rock; while one root mold (Terrace One:  Sub-
feature #146.2) and one burrow (Terrace One:  Sub-feature #175.1) contained only charcoal; and three 
root molds (Terrace One:  Sub-features #195.5; Terrace Three:  Sub-features #26.2, #27.6) and one 
burrow (Terrace One:  Sub-feature #145.1) contained only charcoal and fire-cracked rock.   Also as noted 
in Chapter Five, the remaining root molds and burrows contained small to moderate quantities of 
cultural material, which may have either fallen into them from the features they penetrated, or, in the 
case of rodents, may have been the result of “curative” behavior (Hoffman 1980). 
In conclusion, the majority of the feature types (9 out of 17, 52.9%) were found on all three terraces.  
Terrace Two was lacking six of the remaining eight types (small pits, large complex pits, house floors, 
post molds, burnt rock scatters, and flake scatters), but it was the terrace on which the majority of stone 
structures were found.  This diminished repertoire may be due to the fact that the largest areal 
exposure on Terrace Two was 1.75 square meters (Feature #216), as compared to 5.0 square meters 
(Feature #188) on Terrace One and 28.0 square meters (Feature #27) on Terrace Three.  Far fewer sub-
features were identified on Terrace Two (20) as well, as compared with Terrace One (46) and Terrace 
Three (140).  Burnt rock scatters were found only on Terrace Three, which lacked historic trash pits.  
House floors were only definitively identified on Terrace One, but might also include some large 
complex features on Terrace Three, such as Feature #27.  A Spearman Rho comparison between the 
frequency ranks of feature types on each pair of terraces gave values of 0.518 (Terraces One and Two), 
0.636 (Terraces One and Three), and 0.583 (Terraces Two and Three), all of which are above the critical 
value of 0.488 at the .05 confidence interval for 17 degrees of freedom.  This indicates that the 








A total of 34,357 pre-European Contact artifacts were recovered from the site.  The description which 
follows divides the artifacts into broad tool categories, based on the technology applied (chipped, 
pecked and ground, rough stone), the material (vessels), and their implied use (ceremonial items).  Each 
of these, in turn, is broken down into sub-categories (types) based upon their implied function.  Where 
sufficient quantities of an artifact type (> 50) occurred in features on any one of the three terraces, their 
frequencies were compared with their standard deviations.   
The schematic charts which accompany the type descriptions are designed to show those areas of the 
site which had high concentrations of particular types.  The standard unit for the analysis of the 
distributions was a grid of 366 five meter by five meter equal-area cells covering all areas in which 
excavation took place:  121 on Terrace One, 70 on Terrace Two, and 175 on Terrace Three.  The charts 
were created by first calculating the distributions by unit, then merging the totals for adjacent units 
within each cell, and producing distribution charts in which the totals per cell were calculated.  The 
totals in each cell were then divided by the area of the excavated units in those cells, to provide a 
measure of density per square meter.  The numbers which appear in each cell are consequently not the 
total number of artifacts recovered from that cell, but the total divided by the excavated percentage of 
the 25 square meter area.  For example, a cell which contained only one item from a single 50 cm x 50 
cm test unit would have a density value of 100.  This procedure was essential to display the relative 
density distribution, because excavation unit sizes varied considerably in different stages of the 
excavation, from the 50 cm x 50 cm test units in the Locational Surveys to large open exposures in the 
Data Recovery, in one case up to the full 25 square meters in extent.  The results of this analysis were 
then compared with the mean density per square meter for each type, to determine the relationship of 
recovery density within that cell to the mean, in terms of the number of standard deviations above the 
mean (in no cases greater than zero was the standard deviation less than the mean, so only those cells 
in which there were no recoveries of a particular type were counted as zeroes).  The same type of charts 
will also be used for non-artifactual recoveries from the site, to be described in Chapters Eight through 
Eleven, and for the distributions by function to be described in Chapters Twelve and Thirteen. 
One potentially biased result of this procedure is that it magnifies the importance of the smaller test 
units at the expense of the large exposures.  For example, a total of 106 scrapers were recovered from 
the area of Feature #27 within cell S10W10, and when divided by the total area (25 square meters) the 
average density was obviously 106.00 – slightly above the site mean of 85.49 for scrapers.  Ten meters 
to the east, in cell S10E/W00, there was only one scraper found, but this cell contained only a single 50 
cm x 50 cm test pit, so its cell density was almost the same, 100.00.  While this procedure may conceal 
concentrations of individual tool types, it does reveal the density of their distribution.  The possible bias 
introduced by this procedure is somewhat offset in the text below by providing an account of the 
number of artifacts of each type recovered from specific features on each of the three terraces. 
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Two measures of dispersion were used to evaluate these charts.  The first method divided the cells 
arbitrarily into three sampling strata, and color-coded them accordingly: 
• low-frequency (0, or < 1σ below or above the mean:  colored grey, pink, and light green, 
 respectively; “M” = mean),  
• medium-frequency (>1σ or >2σ above the mean, but <3σ above the mean:  colored light blue 
 and purple, respectively),    
• high-frequency  (>3σ above the mean:  all other colors, with red or magenta being the highest).   
In some extreme cases, the frequencies in individual high-frequency cells exceeded 17 standard 
deviations  above the mean, but all were counted together as high-frequency for this analysis.  The ratio 
of actual artifact counts in the high- and medium-frequency cells to the total was then calculated.  For 
non-ceremonial artifacts, this varied between 6.9% and 45.2% for high-frequency cells; and between 
12.3% and 59.1% for medium-frequency cells.  This provided a quantitative measure of the distribution, 
because the higher the combined percentage, the more uneven the distribution was.   
The second method was to calculate the variance-mean ratio (McGrew and Monroe 1993:222-227) for 
each class of artifact.  This was done by calculating the total variance for a class (already done to obtain 
the standard deviation) and dividing it by the mean.  The higher the variance-mean ratio, the more 
clustered and non-random a distribution is.  For non-ceremonial artifacts, this figure varied between 
0.31 and 91.86, but in all but two cases (perforators and miscellaneous pecked and ground stone tools), 
the chi-square value obtained by multiplying the variance-mean ratio by 366 (the total number of cells) 
exceeded the critical chi-square value of 398.87, which is significant at the .05 confidence interval for 
365 degrees of freedom.  For most ceremonial artifact types, the ratio was much higher. 
The color photographs which accompany the artifact descriptions were all chosen from those taken by 
the author at the conclusion of each field season, with one exception to be described below.  The 
artifacts were for the most part provisionally separated by type at that time, and were shot against a 
variety of backgrounds, and under a variety of lighting conditions.  With the exception of the artifacts 
from the original 1996 Locational  Survey, all were in color.  All of these images were accompanied with 
metric scales, but these, too, differed somewhat from season to season.  In order to display the variety 
within each type at the same magnification, sample images for each type from all seasons were 
collected, and copy/pasted onto a single large PhotoShop© background.  The scales were used to match 
the image sizes to a standard, either by enlarging or reducing them using PhotoShop©’s “move” tool, 
and then the backgrounds (where they were not already white) were changed to white using 
PhotoShop©’s “fill” and “erase” tools, being careful not to remove any of the actual substance of the 
artifact images.  In one case, that of the Herkimer diamonds, this procedure proved impossible due to 
the transparency of these objects, which showed the background against which they were 
photographed.  For this reason, an original 2001 photograph against the red background was used.   
The sole exception to the author’s role as photographer is the image of the Alsop Meadows point, which 
was found during the Fall 1996 field season –  the only example of this type from the site.  I was unable 
to locate the original photographs from this season, as I only have a digital copy of the report, without 
the images, which had been analog photographs manually affixed to the report.   Some of the images 
91 
 
from that report had been reproduced in the 2015 field report (Hoffman 2015), but they did not include 
the point.  However, the point is on display at the Robbins Museum of Archaeology.  In the course of 
preparing images for his A New England Typology of Native American Projectile Points, Jeffrey Boudreau 
took a photo it, and reproduced it in his book, with my permission (Boudreau 2016:74, bottom row, 
center).  That is the image I have used here. 
 
A. Chipped Stone Tools:  In all, there were 3,977 chipped stone tools, constituting 11.38% of 
the total assemblage.   The types of chipped stone tools were initially determined in the 
field, using a standard manual for comparison (Hoffman 1991b) and an inspection of tool 
edges using a 10x hand lens.  In the laboratory, some tool edges were reexamined under a 
40x binocular microscope, and some type changes resulted from this.  In addition, larger 
flakes were inspected in the same manner, and some were upgraded to tools.   
 
However, this procedure was considered to be preliminary only, and a more definitive 
determination of tool types requires use-wear analysis.  This was performed by Susan 
Jacobucci, a former student who has developed a specialization in this method of analysis 
(Jacobucci 2009, 2008, 2007, 2005, 2011, 2020).  In each round of analysis, a blind 
investigation of the samples was conducted without making reference to the author‘s initial 
classifications.  Each item submitted to her was examined for use-wear under low power 
magnification of 10x-40x.  This allowed her to conclude whether or not use-wear was 
evident on the samples.  If use-wear was observed, a determination was then made of the 
sample’s function and, if possible, an identification of the type of material the tool was used 
to process.  The use-wear on the specimen was next compared to use-wear featured on 
replica obsidian and chert tools that were created for Dr. Barbara Luedtke’s comparative 
collection at the University of Massachusetts Harbor Campus and used for bone cutting, 
woodworking, deer butchering, and hide scraping activities, and also compared to 
descriptions of wear on artifacts featured in published sources (Boudreau 2008; Keeley 
1980; Odell 2004; Pagoulatos 1992; Ranere 1975; Roberts 1980; Sussman 1985).   
 
In cases where Jacobucci observed no use-wear present on items designated in the field or 
the lab as utilized flakes, these were downgraded by the author to flakes, subtracted from 
the artifact inventory, and added to the inventory of debitage, to be discussed in Chapter 
Eight.  In cases where no use-wear was observed on items designated as other types of 
tools, they were reclassified as preforms, unless their formal characteristics suggested to the 
author that they should retain their original classifications.  In cases where the use-wear was 
determined to be different from what the initial field and lab identifications indicated, the 
type was changed accordingly.  This led to a complication with tools which showed more 
than one type of use-wear on the same tool.  Some archaeologists (e.g. Shea 2015) regard 
all chipped stone tools as potentially multi-functional, and define particular edges showing 
one type of use-wear as “functional units”.  The approach taken with the Little League 
artifacts in these cases (for example, when a tool showed evidence of both cutting and 




A further complication arises due to the fact that a tool might have had multiple functions 
over the course of its usable life.  For example, a large bifacial preform might be used as a 
knife or scraper, and then later worked down into a point, and still later into a perforator, 
before being discarded.  This process is referred to as its “use trajectory” (e.g. Hardy and 
Garufi 1998).  There were a few obvious examples of this in the Little League artifact 
assemblage; for example, a drill modified from a Meadowood point.   As noted in the 
following discussion of projectile points, we have no direct way of accessing what was in the 
minds of the tool-makers at the time they made, used, and modified the tools.  In these 
cases, the final use of the tool was its assigned type – though the “Meadowood drill” is 
employed as a temporal diagnostic in Chapters Fourteen and Fifteen. 
 
Due to time and fiscal constraints, Jacobucci was only able to examine about 40% of the 
chipped stone tools – still, a very large number by regional standards.  In the charts which 
follow, the unexamined artifacts have retained their field type assignations, even though 
these might have been changed had they, too, been subjected to use-wear analysis. 
 
1.  Projectile Points: 139 (3.50% of chipped stone tools) (see Figures 7A.1.1-29) 
For well over a century, Americanist archaeologists have concentrated many of their 
typological speculations on formally made, bifacially flaked stone tools with sharp 
points.  Known to collectors and the general public as “arrowheads”, these tools were 
long thought to represent the business ends of a variety of weapon delivery systems, 
including arrows, darts, and spears – hence, the more general term.  Because their 
attributes, especially their basal modifications, appear to have varied, both 
geographically and chronologically over the long time span of human occupation of the 
North American  continent, archaeologists have often used them to delineate both 
culture areas and time periods.  This has especially been done in the absence of pottery, 
which is a more plastic medium than stone and is subject to greater variation over time 
and space.  Despite their lower degree of plasticity than pottery, points are considerably 
more variable than many other items in the chipped stone assemblage, which is one 
reason they have remained important diagnostic markers.   
 
This emphasis has at times led archaeologists into reifications, such as the finding of a 
single point of a particular type being used to pigeonhole an entire site into a specific 
era, even when this has been contradicted by radiocarbon dates (e.g. Starbuck 1982), or 
to a particular geographically delimited cultural group.  Perhaps the most extreme 
example of this practice is the mid-20th century “Coe Axiom”:  one point type = one 
culture = one time period (Coe 1964). There are several important problems with this 




 Figure 7A.1.1:  Horizontal Distribution of Projectile Points 
 
that the edges of these tools often show signs that they were utilized as cutting tools 
rather than as game penetrators (e.g. Boudreau 1981).   For the Little League site, 87.8% 
of the 49 points examined for use-wear showed wear consistent with butchering or 
cutting; 10.2% showed wear consistent with scraping hides; and only one (2.0%) showed 
wear consistent with use as a projectile weapon.  In these cases, the type classifications 
were retained and the “points” were not duplicated into their use-wear categories, in 
contrast to the policy stated above.   Second, persistent associations of point types with 
radiocarbon dated features not infrequently show that they were used over longer time 
periods than would be convenient for constructing cultural chronologies (e.g. Filios  
1989, Hoffman 1991).  Third, all of the types have been defined and named by 
archaeologists a posteriori, rather than being equivalent to what their makers may have 
had in mind, if we could even guess what this might have been (Brewer 1976).  Unlike 
modern mass-produced artifacts, hand-made tools are not governed entirely by stylistic 
94 
 
conventions, except for expediency – based upon the qualities of available stone 
materials, or the purposes for which they were being manufactured – those purposes, 
as indicated above, extend beyond simple projectile weapon usage.  Perhaps there were 
family or lineage traditions, but in the absence of living informants with clear 
connections to pre-Contact traditions, we have no way of being certain what these may 
have been.   Fourth, archaeologists not infrequently argue over to which of several 
similar-appearing types specific points belong – and sometimes, these types vary widely 
in their assigned ages.  Some archaeologists prefer to see large numbers of types with 
very finely defined differences between them and relatively fewer items in each type 
(splitters); others prefer to see fewer, more broadly-defined types with relatively more 
items in each type (lumpers).  These proclivities are more likely the result of individual 
temperament on the part of the archaeologists, rather than being based on hard 
evidence.   
 
Keeping all of these caveats in mind, the typology I have adopted for use in the analysis 
of the points from the Little League site is the one most recently republished by Jeffrey 
Boudreau (2016), in part because his volume includes full-sized, full color images of the 
range of variation within defined point types.  His typology, in turn, rests on several 
earlier typologies, most importantly that developed by William A. Ritchie for New York 
State (Ritchie 1969).  In Ritchie’s system of nomenclature, each type is named for the 
site at which it was first defined, no matter whether that site turns out to be the most 
typical for that type.  In some cases, the type name has been glossed with a few terms 
which describe its attributes, most often its basal modification (e.g., “Brewerton Side-
Notched”).   However, I recommend that readers take all of these assignments of type 
names with a large grain of salt, once again because there are no assurances that any of 
them has any basis whatsoever in the thought patterns of the people who produced the 
points.  Readers are encouraged to employ a similar degree of skepticism in evaluating 
the following discussion. 
 
Projectile points are not very frequent at the Little League Site, especially in comparison 
to several other chipped stone tool types.  The points are listed below in alphabetical 
order by type name, arranged by terrace: 
Type                          Terrace: 1 2 3 Surface Total 
Alsop Meadows 0 1 0 0 1 
Atlantic 5 2 2 4 13 
Beekman Triangle 2 1 2 0 4 
Brewerton Eared Notched 0 1 0 0 1 
Brewerton Side-Notched 0 0 4 1 5 
Fox Creek Lanceolate 0 0 1 1 2 
Genesee 0 0 0 2 2 
Jack's Reef Corner Notched 0 0 1 0 1 
Kirk Stemmed 0 0 0 1 1 
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Lamoka 0 0 0 1 1 
LeCroy Bifurcate 0 0 0 2 2 
Levanna 0 0 2 2 4 
Madison 0 0 0 1 2 
Merrimack 0 1 4 1 6 
Neville 1 0 6 1 8 
Neville Variant 0 0 3 0 3 
Normanskill 0 0 1 1 2 
Orient Fishtail 0 0 2 0 2 
Poplar Island 1 0 0 0 1 
Rossville 0 0 0 1 1 
Small Stemmed 9 4 10 4 27 
Snappet Triangle 1 0 0 0 1 
Squibnocket Triangle 3 1 6 3 13 
Stark 0 0 2 0 2 
Susquehanna Broad 0 1 0 0 1 
Vosburg 0 0 1 0 1 
Untyped Stemmed 1 0 2 0 4 
Point Fragment 3 7 17 2 29 
Total 26 19 66 28 139 
Figure 7A.1.2:  Projectile Points by Type by Terrace 
 
By level, the excavated points are distributed as follows: 
Level/Terrace 1 2 3 Total 
A1 1 0 3 4 
A3 17 14 54 85 
B1 0 1 0 1 
B2 8 3 9 20 
Balk 0 1 0 1 
Total________ 26 19 66 111 
                               Figure 7A.1.3:  Projectile Points by Level by Terrace 
 
What this shows is that most excavated points (80.2%) were found in the A1 or A3 
zones.  Only 18.0% derived from features, and only 35.0% of those (seven points in all) 
were associated with radiocarbon-dated features.  This is somewhat of a drawback 
when attempting to use the points as a means of seriating components at the site, as 
discussed in Chapter Fourteen.  While the total recovered from Terrace Three appears 
to be much higher than on the other terraces, when these totals are factored for the 
excavated area on each terrace they are very consistent:  0.42 per square meter for 
Terrace One, 0.51 per square meter for Terrace Two, and 0.34 per square meter for 




Horizontally, points are thinly scattered throughout the site, with no 5 meter by 5 meter 
cell containing more than six of them.  No cells had in excess of 4σ above the mean per 
square meter.  As the mean value is 109.97, any isolated 25 cm x 25 cm unit containing 
only one point would have a value of 100, so this is probably not very significant.  
Altogether, there were nine cells on Terrace One, nine cells on Terrace Two, and five 
cells on Terrace Three which had this value.  In addition, there were two cells on Terrace 
One, two cells on Terrace Two, and eight cells on Terrace Three which had medium 
densities; and five cells on Terrace One, seven cells on Terrace Two, and fifteen cells on 
Terrace Three which had low densities greater than zero.  The total percentage of points 
found in high- and medium-density cells was 50.9%.  The variance-mean ratio was 2.13.  
This is the second-lowest ratio for chipped stone tools. 
 
By material, the points were distributed as shown below (see Chapter Eight for a 
discussion of lithic materials): 
Terrace: 1 2 3 Surface Total 
Argillite 1 1 4 3 9 
Arkose 0 2 1 0 3 
Chert 1 0 0 3 4 
Felsite 3 4 24 10 41 
Granite 1 0 0 0 1 
Granodiorite 0 1 0 0 1 
Hornfels 1 0 3 0 4 
Quartz 18 10 27 12 67 
Quartzite 1 1 5 0 7 
Siltstone 0 0 2 0 2 
Total 26 19 66 28 139 
       Figure 7A.1.4:  Projectile Points by Material by Terrace 
A higher percentage of projectile points were made of felsite (29.5%) than for any other 
tool type at the site.  While quartz was the most common material used (48.2%), most 
of these points (61.2%) were either Small Stemmed points or Snappet, Squibnocket, 
Beekman, Levanna, or Madison Triangles, as is typical of most New England sites. 
 
As noted above, use-wear analysis on selected tools identified as projectile points in the 
field indicated that only one of them, the Snappet point from Terrace One, showed 
crushing wear on the tip indicative of use as a projectile.  Six points from Terrace One 
and five points from Terrace Three showed wear indicative of cutting; one point from 
Terrace Two showed use-wear indicative of scraping; two points from Terrace Two had 
indeterminate use-wear;  and one point from Terrace Three showed evidence of use for 
cutting and butchering (Jacobucci 2009, 2010, 2020).  These results are consistent with 
those obtained by Boudreau (2016) from “points” at other sites.  Unlike other chipped 
stone tool  types whose uses were redefined by use-wear analysis, these artifacts have 
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been retained with their field-identified categories, on the basis of their formal 
attributes. 
 
The discussion which follows is organized by the expected chronological range of the 
types, from oldest to youngest. 
 
a) Kirk Stemmed point (Broyles 1954):  This square-stemmed point was found on the 
surface during the MHC walkover of the site (Kerber 1985).  If it has been correctly 
identified, it would be one of  the oldest recoveries on the site, attributed to the Early 
Archaic age (ca 9,000 – 8,500 B.P.), though no radiocarbon dates associated with points 
of this style have been reported from New England as yet.  It is made of red felsite and 
measures 36.5 mm in length, 21.0 mm in width, and 6.0 mm in thickness.  No 
photographic image of this point was taken. 
 
b) LeCroy Bifurcate points (Broyles 1954):  These two points are also of Early Archaic age 
(ca 9000 – 8000 B.P.), the oldest period represented by radiocarbon dates at the site.  
They were surface finds, both of red felsite.   They appear to  belong to the LeCroy 
subtype, which has broader basal tangs than the more common Kanawha subtype. 
Their average length was 37.25 mm; their average width was 25.75 mm; their average 
thickness was 9.25 mm; their average weight was 6.7 g.  Since these were both found 
out of context, not much more can be said about them.    
 
Figure 7A.1.5:  LeCroy Bifurcate Point 
 
c) Neville points (Dincauze 1976):  While the usual attribution of these square-stemmed 
points is to the Middle Archaic (ca 8000 – 6000 B.P.), numerous examples have been 
found in dated Late Archaic contexts as well (Hoffman 1991).  With the exception of 
one example from the surface, all of them were retrieved from the A3 horizon, none 
deeper than 25 cm below the surface.  Of these, all but one came from the Third 
Terrace.  The exception was from the First Terrace.  Five were of felsite (two black, two 
red, one tan); and one each were of white quartz, grey siltstone, and green argillite.  
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Their average length was 30.77 mm; their average width was 28.54 mm; their average 
thickness was 8.30 mm; their average weight was 6.21 g.  Two of the Neville points 
from Terrace Three showed signs of use-wear for cutting. 
 
 
Figure 7A.1.6:  Neville Points and Point Bases 
 
d) Neville Variant points (Dincauze 1976):  Like Neville points, these lobate-stemmed 
points are usually attributed to the Middle Archaic, but also, like Neville points, there 
are several associated with Late Archaic and even Transitional Archaic radiocarbon 
dates (Hoffman 1991).  One, of banded felsite, was retrieved from Feature #69.2 on 
Terrace Three, associated with a radiocarbon date of 2990+70 B.P.  The other two were 
also found on Terrace Three, in the A3 zone; one was of tan arkose and the other of 
white felsite.  Their average length was 35.00 mm; their average width was 26.37 mm; 
their average thickness was 8.53 mm; their average weight was 6.83 g.   
 
 




e) Stark points (Dincauze 1976):  These lobate-stemmed points are also usually attributed 
to the Middle Archaic, though there are numerous examples of associations with later 
dates (Hoffman 1991).  Both of the examples came from the A3 zone on Terrace Three.  
One is of grey felsite; the other of white quartzite.  Their average length was 42.15 mm; 
their average width was 20.75 mm; their average thickness was 7.20 mm; their average 
weight was 9.15 g.   
 
Figure 7A.1.8:  Stark Points 
 
f) Snappet Triangle Point (Boudreau 2016):  This triangular point is usually assigned to the 
Middle Archaic, though so far none has been associated with radiocarbon dates.  The 
one example, of white quartz, is from the A3 zone from the First Terrace.  This point 
showed evidence of crushing wear on the tip, indicating that it was in fact used as a 
projectile – the only one so identified.  It measures 24.95 mm in length, 18.45 mm in 
width, 5.9 mm in thickness, and 2.15 g in weight. 
 




g) Merrimack Points (Dincauze 1976):  These long stemmed points are thought to range 
from the Middle Archaic through the Late Archaic (ca 6500 – 4500 B.P.), and may be 
identical with the New York State Bare Island point type (Ritchie 1961).  One of them, 
of grey felsite, was recovered from Feature #216 on Terrace Two.  One, of black felsite, 
was found on the surface.  The remainder – two of felsite (one black, one grey), one of 
white quartz, and one of grey quartzite – were from the A3 zones, one on Terrace Two 
and five on Terrace Three.  Their average length was 45.43 mm; their average width 
was 19.60 mm; their average thickness was 6.65 mm; their average weight was 8.22 g.   
 
Figure 7A.1.10:  Merrimack Points 
 
h) Brewerton Side-Notched points:  These weakly side-notched points are attributed to 
the Laurentian Tradition (Ritchie 1980) of the Late Archaic period (ca 6000 – 4500 B.P.).  
With the exception of one of clear quartz found on the surface, all derived from the A1 
or A3 zones on Terrace Three.  Three of the excavated points are of felsite (two black, 
one grey) and one of black argillite.  Their average length was 35.82 mm; their average 
width was 21.48 mm; their average thickness was 6.52 mm; their average weight was 
5.74 g.   
 
i) Brewerton Eared-Notched point:  These points are somewhat more deeply notched 
than the Side-Notched variety, and display rudimentary ears at the base.  They are also 
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attributed to the Laurentian Tradition (Ritchie 1980) of the Late Archaic period (ca 6000 
– 4500 B.P.).  The single example, of grey quartzite, was from the A3 zone on the 
Second Terrace.  It is 46.3 mm in length, 22.5 mm in width, 6.4 mm in thickness, and 
weighs 6.1 g. 
 
Figure 7A.1.11:  Brewerton Side-Notched Points 
Figure 7A.1.12:  Brewerton Eared-Notched Point 
 
j) Vosburg point:  This weakly corner-notched point is also attributed to the Laurentian 
Tradition (Funk 1973).  It was found in the A3 zone of a unit on Terrace Three and is 
made of black felsite.  It measures 27.0 mm in length, 19.0 mm in width, 5.5 mm in 




k) Alsop Meadows point:  This narrow-waisted point style was recently differentiated 
from Orient Fishtail points (Boudreau 2016) on the basis of radiocarbon dated 
recoveries from the single-component Alsop Meadows site in Farmington, Connecticut 
(Feder 1979) (ca 5000 – 4800 B.P.).  The one example, of grey felsite, derives from the 
A3 zone on Terrace Two, but was directly above Feature #10/12, whose uncalibrated 
radiocarbon date of 4890+80 B.P. closely matches the above range.  Its length is 30.0 
mm; its width is 17.0 mm; its thickness is 5.0 mm, and it weighs 4.45 g. 
 
Figure 7A.1.13:  Alsop Meadows Point 
 
l) Beekman Triangle points:  Funk (1973) considered these straight-sided equilateral 
triangular points with flat bases to be associated with the Laurentian Tradition.  All 
derived from the A3 zone:  one of white quartz and one of clear quartz on Terrace One, 
one of white quartz on Terrace Two, and two of black felsite on Terrace Three.  Their 
average length was 22.97 mm; their average width was 18.48 mm; their average 
thickness was 4.99 mm; their average weight was 1.90 g.   
 




m) Squibnocket Triangle points:  Although they resemble Beekman Triangles, except for 
having typically excurvate sides and incurvate bases, Ritchie (1969) considered them to 
be associated with the Squibnocket Tradition of the Late Archaic which he identified for 
coastal southern New England (ca 4500 – 3800 B.P.).  Despite this, there have been 
numerous recoveries dating back to ca 5300 B.P. (e.g. Hoffman 1983), often in 
association with Laurentian point styles.  All but one of them is made of white or clear 
quartz (the exception is of grey felsite).  One was found at a depth of 33 cm in Feature 
#192 on Terrace One, and another was found in Feature #220 on Terrace Two.  Two 
derived from the A3 zone on Terrace One, six from the A3 zone on Terrace Three 
(including the felsite example), and three were found on the surface.  Their average 
length was 21.30 mm; their average width was 17.40 mm; their average thickness was 
5.35 mm; their average weight was 1.38 g.   
 
Figure 7A.1.15:  Squibnocket Triangles 
 
n)  Small Stemmed points:  These were also attributed by Ritchie to the 
Squibnocket Complex (1969), and were differentiated by him into Wading River 
and Squibnocket Stemmed types, based on the degree of basal modification.  
Subsequent analysis by Massachusetts Historical Commission researchers 
further divided them into Small Stemmed II, III, and IV (Small Stemmed I are 
equivalent to Bare Island points) (MHC 1984).  Further research by the author 
has determined that these typological splits are most likely both culturally and 
chronologically irrelevant (Hoffman 1992a); all subtypes are often associated in 
features with one another.  In addition, research by Filios (1989) has clearly 
demonstrated that these points, while they may have been innovated ca 4800 
B.P., continued in use far beyond the Late Archaic period, at least into the Early 
Woodland (ca 2700 – 2000 B.P.) and perhaps beyond.  At the Little League site, 
as at many southern New England sites, they are the most abundant point type.  
They were also the most frequent type to be found in features:  on Terrace One, 
one of tan hornfels in Feature #187.1; one of white quartz in Feature #166, 
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which had use-wear indicative of cutting; and one of white quartz in Feature 
#175; on Terrace Two, one of white quartz in Feature #220; and on Terrace 
Three, one of white quartz in Feature #27, one of white quartz in Feature #35, 
and one of white quartz in Feature #91.  The point from Feature #187.1 is 
associated with a Transitional Archaic (3520+80 B.P.) radiocarbon date, while 
that from Feature #27 is associated with a Late Archaic radiocarbon date of 
4770+50 B.P. – confirming their extended age range.  Five of the remaining six 
points from Terrace One were from the A3 zone, three of them showing use-
wear indicative of cutting; with the remaining point being from the A1 zone, 
also showing use-wear indicative of cutting.  The remaining four points from 
Terrace Two were also in the A3 zone, as were the remaining six points from 
Terrace Three.  Four points were found on the surface.  With the exception of 
the hornfels point and one grey felsite point from Terrace One, and two grey 
arkose points from Terrace Two, all were made of white quartz.  One of the 
quartz points from Terrace Three showed use-wear indicative of cutting.  Their 
average length was 26.81 mm; their average width was 15.00 mm; their average 
thickness was 6.59 mm; their average weight was 3.01 g.   
 
Figure 7A.1.16:  Small Stemmed Points 
 
o)  Lamoka point:  Ritchie (1961) identified these small expanding stemmed  
 points as being antecedent to the Laurentian Tradition, at least at the Lamoka 
 Lake site in New York.  This assertion has been challenged (Funk 1972; Filios 
 1989), and probably these points are simply variants on the Small Stemmed 
 point style.  The one example from the Little League site, of grey chert, was 
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 found on the surface.  It measures 36.5 mm in length, 21.0 mm in width, 6.0 mm 
 in thickness, and weighs 4.75 g. 
 
Figure 7A.1.17:  Lamoka Point 
p)  Atlantic points:  These broad, square-stemmed points were identified by 
Dincauze (1972) as the earliest members of the local version of the 
Susquehanna Tradition of the Transitional Archaic (ca 4200 – 3500 B.P.).  On 
Terrace One, one of them of grey fine-grained granite was found in Feature 
#187.1, and another, of grey chert, was found in Feature #175.  As noted above, 
Feature #187.1 has a radiocarbon date of 3520+80 B.P.  The remaining three 
points from Terrace One are from the A3 zone and are of white quartz.  One of 
them showed use-wear indicative of cutting.  Two very fragmentary stems were 
found in the A3 zone on Terrace Two, one of quartz and one of quartzite; and 
there were two points of felsite (one black, one grey) from the A3 zone of 
Terrace Three.  Four felsite points (three grey, one red) were found on the 
surface.  Their average length was 41.59 mm; their average width was 31.18 
mm; their average thickness was 8.30 mm; their average weight was 9.82 g.   
 
q)  Susquehanna Broad point:  These expanding stemmed points were identified 
by Witthoft (1959) as the earliest members of the Susquehanna Tradition in the 
Middle Atlantic region (ca 4000 – 2900 B.P.).  The one example from the Little 
League site, of grey felsite, came from the A3 balk on Terrace Two.  It showed  
use-wear indicative of use as a scraper.  It measures 33.6 mm in length, 17.7 







Figure 7A.18:  Atlantic Points 
 
 
Figure 7A.19:  Susquehanna Broad Point 
r)  Normanskill points:  Funk (1973) identified these deeply side-notched points 
as associated with the River Tradition, which is apparently coeval with the early 
Susquehanna Tradition in the upper Hudson Valley of New York (ca 4000 – 3800 
B.P.).  There are no associated radiocarbon dates from New England.  One 
example, of grey quartzite, was from the A3 zone of Terrace Three; the other, of 
black chert, was from the surface.  Their average length was 37.75 mm; their 
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average width was 22.45 mm; their average thickness was 6.65 mm.  The only 
point for which a weight is available weighed 6.80 g. 
 
Figure 7A.1.20:  Normanskill Point 
s)  Poplar Island point:  These lobate stemmed points were originally identified 
by Kinsey et al. (1972) at Late/Transitional Archaic sites (ca 4000 – 3800 B.P.) on 
the Middle Delaware River in New Jersey, and have only recently been 
recognized as being differentiated from Early Woodland Lagoon points and 
Middle Archaic Stark points in New England (Boudreau 2016; Ballard 2018).  The 
one example, of light brown quartzite, comes from Feature #195 on Terrace 
One, which has a 3400+100 B.P. radiocarbon date.  It measures 47.5 mm in 
length, 20.8 mm in width, 7.7 mm in thickness, and weighs 4.35 g. 
 
Figure 7A.1.21:  Poplar Island Point 
 
t)  Genesee points:  These broad stemmed points were identified by Ritchie 
(1980) as members of the Susquehanna Tradition.  Both examples came from 
the surface; one is of white quartz and the other is of tan felsite.  Their average 
length was 38.20 mm; their average width was 26.50 mm; their average 





Figure 7A.1.22:  Genesee Points 
 
u)  Orient Fishtail points:  Ritchie (1965) associated these with the latter part of 
the Susquehanna Tradition (ca 3000 – 2700 B.P.) at sites on both sides of Long 
Island Sound.  Dincauze (1982) subsequently considered them to be the result of 
the merger of the Susquehanna and Small Stemmed  (Squibnocket) Tradition, 
and noted that their age extends into the Early Woodland (ca 3000 – 2200 B.P.).  
One example from the A3 zone of Terrace Two is of white quartz.  The other two 
examples are from the A3 zone on Terrace Three, and both are of grey felsite.  
Their average length is 31.53 mm; their average width is 16.30 mm; their 
average thickness is 6.77 mm; and their average weight is 4.18 g. 
 
  Figure 7A.1.23:  Orient Fishtail Point 
 
v)  Rossville point:  These points were identified by Ritchie (1969) as belonging 
to the Early Woodland period (ca 2700 – 2000 B.P.).  The one example, of green 
argillite, was found on the surface.  It measures 46.0 mm in length, 22.5 mm in 




w)  Fox Creek Lanceolate points: These points were identified by Ritchie (1969) 
as belonging to the Middle Woodland period.  One example, of black hornfels, 
was found in the A3 zone on Terrace Three.  The other, of tan felsite, was 19.25 
mm; their average thickness was 5.85 mm, and was found on the surface. The 
only point for which a weight is available weighed 3.20 g. 
 
 
Figure 7A.1.24:  Fox Creek Lanceolate Point  
 
x)  Jack’s Reef Corner-Notched point:  These deeply corner-notched points were 
identified by Ritchie (1961) as being of Middle Woodland age (ca 1700 – 1400 
B.P.).  The one example, of black felsite, was found in the A3 zone on Terrace 
Three.  It measures 21.1 mm in length, 20.9 mm in width, 6.0 mm in thickness, 
and weighs 3.1 g. 
 
Figure 7A.1.25:  Jack’s Reef Corner Notched Point 
 
y)  Levanna points:  These large triangular points, sometimes with incurvate 
sides and straight or incurvate bases, were attributed by Ritchie (1961) to the 
Late Woodland period (ca 1300 – 400 B.P.).  They may be the earliest actual 
arrow points from the region.  Two of them, one of black hornfels and one of 
grey quartzite, were found in the A3 zones on Terrace Three.  Two, one of white 
quartz and one of brown jasper, were found on the surface.  Their average 
length is 26.13 mm; their average width is 24.75 mm; their average thickness 
was 3.65 mm; and their average weight was 1.73 g. 
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    Figure 7A.1.26:  Levanna Points 
 
z)  Madison point:  These are narrow isosceles triangular points, identified by 
Ritchie (1969) as arrow points from the Late Woodand (ca 1000 – 400 B.P.).  
One example of clear quartz was found on the surface.  Its length is 28.0 mm; its 
width is 15.0 mm; its thickness was 5.0 mm.   
 
Figure 7A.1.27: Madison Point  
 
aa)  Untyped Stemmed points:  These were points which clearly had had stems, 
but the stems were so broken that they could not be assigned to type.  One of 
white quartz is from the A3 zone on Terrace One; the other two, of argillite (1 
grey, 1 green), are from the A3 zone on Terrace Three. Their average length is 
23.62 mm; their average width is 23.77 mm; their average thickness was 5.75 





Figure 7A.1.28:  Untyped Stemmed Points 
 
bb)  Point Fragments:  These were for the most part projectile point tips, and, 
lacking bases, could not be typed.  One of green argillite derived from a depth of 
23 cm in Feature #188 on Terrace One.  One of red felsite was found in Feature 
#36; two, one of tan quartzite and one of white quartz, were in Feature #83, 
which has a radiocarbon date of 3240+140 B.P.; one of grey argillite was in 
Feature #126; and one, of white quartz, was in Feature #130; all from Terrace 
Three.  Two point fragments, one of grey felsite and one of white quartz, came 
from the A3 zone of Terrace One.  Two point tips, one of green felsite and one 
of white quartz, were found in the A3 zone on Terrace Two.  Two fragments, 
one of tan hornfels and one of white quartz, were found in the A1 zone of 
Terrace Three, and there were eleven fragments from the A3 zones on that 
terrace, eight of quartz, two of felsite, and one of siltstone.  One of these felsite 
point fragments showed use-wear indicative of cutting, and the siltstone point 
fragment showed use-wear indicative of cut-butchering, while three of the 
quartz points from Terrace Three showed use-wear indicative of cutting, and 
two point fragments from Terrace Two had indeterminate use-wear. Two 
points, one of white quartz and one of black felsite, were found on the surface.  
Their average length is 22.40 mm; their average width is 18.31 mm; their 




Figure 7A.1.29:  Projectile Point Fragments 
 
2.  Knives (see Figures 7A.2.1 -8) 
Some of these tools had formal characteristics that permitted their field identification as 
knives:  e.g., straight or excurvate, bifacially flaked edges.  Others fit into the general 
category of “casual” tools, and were difficult to identify definitively as to function either 
in the field or laboratory.  There were 959 of them in all, constituting 24.11% of the 
chipped stone artifact assemblage.  A total of 179 tools identified in the field as knives 
from the 1996-2019 field seasons were inspected by Susan Jacobucci for use-wear 
(2010, 2011, 2020), and this resulted in the reclassification of 42.4% of these items, 
especially the unifacially worked “casual” tools from knives to tools used on hides, bone, 
and wood; and also to utilized or unworked flakes.  However, 57.5% of them displayed 
use-wear consistent with cutting meat, so the field identifications were fairly reliable.   
 
Horizontally, knives were most concentrated on the Third Terrace, where six cells 
(S25W25, S35W40, S40W40, S45W10, S70W25, and S80W15) had concentrations above 
3σ above the mean.  The highest concentration, above 11σ above the mean, was in cell 
S35W40, which contained an arkose workshop, Feature #116.  Two cells on Terrace Two 
(N10E10 and N20E60) also had concentrations above 3σ above the mean.   Eleven 
additional cells on Terrace Three and ten cells on Terrace Two had concentrations above 
1σ above the mean.  No cells on Terrace One had concentrations above 1σ above the 
mean.   A total of 101 cells – 16 on Terrace One, 21 on Terrace Two, and 65 on Terrace 
Three – had densities greater than zero but <1σ above the mean.  The variance-mean 
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ratio was 47.44, the second highest for any type of chipped stone artifact.  The 
combined percentage of excavated knives in high- and medium-density cells was 41.0%.  
This figure is indicative of a wide dispersion of knives at low densities, especially on 
Terrace Three. 
 
Knives may be divided into a number of sub-types (Hoffman 1991c), as noted below: 
 
a) Blades and Blade Core:  Blades are long, narrow flakes struck from conical or 
cylindrical blade cores.  They are not frequently found in the Northeast 
(Barber 1981), but may be of Middle Woodland age.  Two examples of blades 
were found on Terrace Two:  one of green felsite in Feature #245, and one of 
grey argillite in the A3 zone.  Their average length is 38.70 mm; their average 
width is 14.55 mm; their average thickness is 5.45 mm; and their average 
weight is 2.95 g.  The blade core, of white quartz, was found in the A3 zone of 
Terrace One.  It measures 21.8 mm in length, 18.05 mm in width, 13.25 mm in 
thickness, and weighs 4.65 g.  No photographs were taken of these tools. 
 
b)  Flake Knives:  These were by far the most common type, with 847 examples.  A 
total of 22 of these display use-wear indicating use both as knives and as 
scrapers, so as noted above they were counted twice.  Their average length is 
33.72 mm; their average width is 22.42 mm; their average thickness is 8.25 
mm; and their average weight is 9.92 g. Their distribution by level is below: 
Terrace 1 2 3 Total 
A1 0 2 7 9 
A3 2 74 256 332 
A4 0 2 0 2 
B1 2 6 5 9 
B2 3 54 149 206 
C 0 2 2 4 
BALK 1 8 5 14 
FILL 0 1 2 3 
WASH-IN 0 0 2 2 
SURFACE 0 63 0 63 
Total 8 212 428 857 






   Figure 7A.2.2:  Flake Knives 
The predominance of Terraces Two and Three is marked when the totals are 
factored by excavated area:  0.13 per square meter for Terrace One; 4.78 
per square meter for Terrace Two; and 2.53 per square meter for Terrace 
Three.   
The distribution by material is below: 
Terrace 1 2 3 Total 
Argillite 3 9 13 25 
Arkose 1 16 43 60 
Chert 0 0 1 1 
Diabase 0 0 1 1 
Feldspar 0 0 1 1 
Felsite 0 18 79 97 
Granite 1 1 2 4 
Granodiorite 0 1 0 1 
Hornfels 0 0 6 6 
Quartz 1 156 265 422 
Quartzite 1 8 12 21 
Siltstone 1 3 5 9 
Total 8 212 428 857 
        Figure 7A.2.4:  Distribution of Flake Knives by Material by Terrace 
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While quartz clearly predominates on Terraces Two and Three, felsite is also 
preferred on both terraces, with arkose and argillite in third and or fourth 
place, respectively. 
    Figure 7A.2.4:  Horizontal Distribution of Knives 
On Terrace One, an argillite flake knife was found in Feature #187, associated 
with a radiocarbon date of 3520+80 B.P.; a granite flake knife was in Feature 
#188; and a quartzite flake knife was in Feature #195, associated with a 
radiocarbon date of 3400+100 B.P.   
On Terrace Two, a granodiorite flake knife was found in Feature #1; a felsite 
flake knife was found in Feature #6; a quartz flake knife was found in Feature 
#10/#12, associated with a radiocarbon date of 4890+70; a granite flake knife 
was found in Feature #14; ten quartz flake knives and one tan felsite flake knife 
were found in Feature #213; four quartz flake knives were found in Feature 
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#216; two quartz flake knives and an arkose flake knife were found in Feature 
#217; three arkose flake knives, 2 quartz flake knives, and a siltstone flake knife 
were found in Feature #218, associated with a radiocarbon date of 1940+120 
B.P.; two quartz flake knives and an argillite flake knife were found in Feature 
#220; a quartz flake knife was found in Feature #221, associated with 
radiocarbon dates of 6120+290B.P. and 3530+160 B.P.; an argillite flake knife 
was found in Feature #226, associated with a radiocarbon date of 6360+220 
B.P.;  three quartz flake knives were found in Feature #230; an arkose flake knife 
was found in Feature #231; two argillite flake knives were in Feature #234; a 
quartz flake knife was found in Feature #235; an arkose flake knife was found in 
Feature #236, associated with a radiocarbon date of 2840+140 B.P.; 9 quartz 
flake knives were found in Feature #241; a quartzite flake knife was found in 
Feature 244; and two arkose flake knives, a quartz flake knife, and a felsite flake 
knife were found in Feature #245.   
 
On Terrace Three, there were two arkose flake knives and a tan felsite flake 
knife in Feature #19, associated with a date of 6250+80 B.P.; a quartz flake knife 
in Feature #20; two felsite flake knives, an argillite flake knife, and ten quartz 
flake knives in Feature #27, associated with a radiocarbon date of 4770+50 B.P.; 
two quartz flake knives in Feature #29; three quartz flake knives in Feature #33; 
two quartz flake knives and two felsite flake knives in Feature #35; two felsite 
flake knives, a hornfels flake knife, and nineteen quartz flake knives in Feature 
#36; two arkose flake knives, four felsite flake knives, and two quartz flake 
knives in Feature #40; three quartz flake knives in Feature #50, associated with a 
radiocarbon date of 4740+80 B.P.; a quartz flake knife in Feature #58; five 
quartz flake knives in Feature #61; a red felsite flake knife in Feature #65; a 
felsite flake knife, two arkose flake knives,  and eight quartz flake knives in 
Feature #66; four quartz flake knives in Feature #69, associated with a 
radiocarbon date of 2990+70 B.P.; a felsite flake knife and two quartz flake 
knives in Feature #71; a felsite flake knife and two quartz flake knives in Feature 
#74, associated with a date of 5770+120 B.P. in Feature #74; three quartz flake 
knives in Feature #83, associated with a date of 3240+140 B.P.; an argillite flake 
knife and seven quartz flake knives in Feature #86; a felsite flake knife, a granite 
flake knife, and two quartz flake knives in Feature #91; an arkose flake knife in 
Feature #92; six quartz flake knives in Feature #96, associated with a date of 
2200+100 B.P.; two quartz flake knives in Feature #99, associated with a date of 
2870+270 B.P.; a quartz flake knife in Feature #102, associated with a date of 
3850+140 B.P.; four quartz flake knives in Feature #105; a quartz flake knife in 
Feature #107; a quartz flake knife in Feature #108; a felsite flake knife and five 
quartz flake in Feature #113; three arkose flake knives in Feature #118; thirteen 
arkose flake knives in Feature #120; a felsite flake knife and two quartz flake 
knives in Feature #126, associated with a date of 1315+260 B.P.; two quartz 
flake knives in Feature #127; and a quartz flake knife in Feature #134.  The 
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recoveries from Feature #36 were above 4σ above the mean of 4.47; those from 
Features #27, #66, and #120 were above 2σ above the mean.  The dated 
features run from the Late Archaic through the Middle Woodland period. 
c)  Roughing Knife:    This rather large, parallel-sided siltstone tool was found in 
the A3 zone on Terrace One.  It measures 119.0 mm in length, 51.5 mm in 
width, 19.1 mm in thickness, and weighs 131.7 g. 
 
Figure 7A.2.5:  Roughing Knife 
 
d)  Semi-lunar Knives:   There were eleven of these found at the site.  They are 
large, D-shaped bifacially flaked blades, sometimes ground and sometimes 
chipped.  It used to be common practice in the Northeast to refer to these tools 
as “ulus” because of their superficial similarity to Inuit flensing knives known by 
that name in the Inupiat language (Fowler 1963).  However, this association 
carried with it considerable cultural baggage, and has since been largely 
dropped (Rainey 2000).  They are thought to be Middle to Late Archaic 
diagnostics.   
On Terrace One, single examples were found in Features #136 (argillite); #159, 
associated with a radiocarbon date of 790+70 B.P. (argillite); and #172 
(quartzite).  On Terrace Two, there was an argillite semi-lunar knife found in 
Feature #226, associated with a radiocarbon date of 6360+220 B.P.; and an 
arkose semi-lunar knife in Feature #234.   On Terrace Three, one, of black 
argillite, was found in Feature #96, associated with a radiocarbon date of 
2200+100 B.P.  The other three, of grey arkose, were found in Features #33; 
#66; and #88, an arkose flake scatter probably representing a work station.  
Their average length is 75.80 mm; their average width is 48.15 mm; their 






Figure 7A.2.6:  Semi-Lunar Knives 
 
e)   Square-Based Knife:  These may be preforms for Laurentian points (Hoffman  
 1991), of Late Archaic age.  The single example was found on the surface.  Its tip 
 was broken.  It is of black felsite and measures 46 mm in length, 42 mm in 
 width, 11 mm in thickness.  No weight was obtained for this artifact,  nor was it 
 photographed. 
 
f)  Stem Knives:  These tools had distinct stems.  There were 39 of them in all. Their  
  average length is 38.82 mm; their average width is 29.45 mm; their average 
 thickness is 9.85 mm; and their average weight is 13.74 g.    Their distribution by 
 level is given below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 4 1 16 21 
B1 1 0 0 1 
B2 2 0 8 10 
SURFACE 0 6 0 6 
Total 7 7 25 39 




While the total numbers appear to favor Terrace Three, when they are 
factored for excavated area the terraces are fairly similar:  0.11 per square 
meter for Terrace One, 0.30 per square meter for Terrace Two; and 0.18 per 
square meter for Terrace Three.  The distribution by material is below: 
Terrace 1 2 3 Total 
Argillite 2 1 1 4 
Arkose 3 0 10 13 
Felsite 0 2 2 4 
Hornfels 0 0 1 1 
Quartz 2 4 9 15 
Quartzite 0 0 1 1 
Total 7 7 24 39 
Figure 7A.2.9:  Distribution of Stem Knives by Material by Terrace 
 
It is apparent that quartz and arkose were favored for these tools, especially 
on Terrace Three. 
 
 
Figure 7A.2.9:  Stem Knives 
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On Terrace One, a grey arkose stem knife was found in Feature #179, 
associated with a radiocarbon date of 5670+360 B.P.; and another arkose 
example was found in Feature #196.  On Terrace Two, a quartz stem knife was 
found in Feature #220.  On Terrace Three, two grey arkose stem knives were 
found in Feature #27, associated with a date of 4770+50 B.P.; additional single 
arkose examples were found in Feature #44; in Feature #66, in Feature #88, 
and in Feature #120; and there was a hornfels stem knife found in Feature 
#47. 
 
g)  Stemless Knives:   These tools lacked distinct stems.  There were 47 of them 
in all.  Their average length is 48.72 mm; their average width is 7.20 mm; their 
average thickness is 11.87 mm; and their average weight is 28.29 g.  Their 
distribution by level is given below: 
Terrace 1 2 3 Total 
A3 2 7 13 22 
B1 1 0 0 1 
B2 0 3 11 14 
FILL 0 1 0 1 
SURFACE 0 9 0 9 
Total 3 20 24 47 
Figure 7A.2.10:  Distribution of Stemless Knives by Level by Terrace 
 
In this case, the predominance of Terrace Three is marked when the 
excavated area is factored in:  0.05 per square meter for Terrace One; 0.33 
per square meter for Terrace Two; and 0.52 per square meter for Terrace 
Three.  The distribution by material is below: 
Terrace 1 2 3 Total 
Argillite 0 2 1 3 
Arkose 0 2 15 17 
Chert 0 0 1 1 
Felsite 0 6 4 10 
Quartz 2 9 0 11 
Quartzite 0 1 3 4 
Siltstone 1 0 0 1 
Total 3 20 24 45 





Figure 7A.2.11:  Stemless Knives 
 
As with stemmed knives, arkose stands out as a preferred material, especially 
on Terrace Three, followed by quartz and felsite. 
 
On Terrace One, a grey siltstone stemless knife was found in Feature #187, 
associated with a radiocarbon date of 3520+80 B.P.  On Terrace Two, a felsite 
stemless knife was found in Feature #13; a quartz stemless knife was found in 
Feature #220; and a quartz stemless knife was found in Feature #228.  On 
Terrace Three, an argillite stemless knife was found in Feature #69, associated 
with a radiocarbon date of 2990+70 B.P.; a brown chert stemless knife was 
found in Feature #33; seven grey arkose stemless knives were found in Feature 
#40 and one in Feature #87; two felsite stemless knives were found in Features 




h)   U-Based Knives:  These may be preforms for large stemmed points, such as 
Neville and Stark points (Dincauze 1976).  They may have broken in 
manufacture, as neither of them have tips.  Both examples were of felsite (one 
black, one grey) and both were found on the surface.  Their average length is 
33.5 mm; their average width is 35.5 mm; their average thickness is 8.5 mm; 
and their average weight is 2.35 g.   
 
 
Figure 7A.2.13:  U-Based Knives 
 
3.   Scrapers  (see Figures 7A.3.1-15) 
There were 1,307 tools defined in the field as scrapers, constituting 32.86% of the 
chipped stone artifact assemblage.  Some of these tools had formal characteristics that 
permitted their field identification as scrapers:  e.g., excurvate, bifacially worked edges.  
A total of 451 of the tools identified as scrapers from the 1996-2019 field seasons were 
inspected by Susan Jacobucci for use-wear (2010, 2011, 2020), and this resulted in the 
reclassification of 73.4% of these items, especially the unifacially worked “casual” tools, 
into tools used on bone, meat, and wood; and to worked and unworked flakes.  A total 
of 26.6% showed use-wear consistent with hide preparation, with 31.0% showing use 
for “scrape-butchering” associated with  meat processing.  Thus, the field identifications 
were much less reliable than those for knives. 
 
Horizontally, scrapers were strongly concentrated on the Third Terrace, in particular in 
its southeastern portion, where there were four cells (S55W10, S75W05, S80W05, and 
S80W15) with frequencies in excess of 3σ above the mean.  The highest density cell, 
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S80W15, was above 7σ above the mean.  There were five cells in the same area of 
Terrace Three with frequencies above 2σ above the mean, as well as four cells further 
north on Terrace Three.  Only one cell on Terrace Two, N20E05, had a frequency  in 
excess of 3σ above the mean; and two cells on Terrace Two had frequencies above 2σ 
above the mean.   No cells on Terrace One had frequencies above 1σ above the mean.   
In all, there were 94 cells on Terrace Three, 33 cells on Terrace Two, and 21 cells on 
Terrace One with densities greater than zero but less than 1σ above the mean.  The 
variance-mean ratio was 91.64, by far the highest for non-ceremonial artifacts.  The 
combined percentage of excavated scrapers in high- and medium-density cells was 
19.5%, the lowest for any class of chipped stone tools.  This suggests that while the use 
of scrapers may have been somewhat concentrated in the southeast portion of the 
Third Terrace, their distribution was widespread throughout Terraces Two and Three. 
 
Scrapers may be divided into seven sub-types (Hoffman 1991), as follows: 
a) Endscrapers:  These are straight-sided, excurvate-bitted bifacially worked 
scrapers.  There were 38 of them in all.  Their average length was 41.38 mm; 
their average width was 30.38 mm; their average thickness was 11.74 mm; 
and their average weight was 24.95 g.  Their distribution by level is below: 
Terrace 1 2 3 Total 
A3 0 2 16 18 
B1 1 0 0 1 
B2 1 4 2 7 
Fill 0 1 0 1 
Surface 0 11 0 11 
Total 2 18 18 38 
Figure 7A. 3.1: Distribution of Endscrapers by Level by Terrace 
Terrace One has 0.03 per square meter; Terrace Two has 0.21 per square 
meter; and Terrace Three has 0.11 per square meter.  Their distribution by 
material is given below: 
Terrace 1 2 3 Total 
Argillite 0 0 1 1 
Arkose 2 3 1 6 
Chert 0 1 0 1 
Felsite 0 1 2 3 
Granite 0 1 0 1 
Quartz 0 10 13 23 
Quartzite 0 2 1 3 
Total 2 18 18 38 
    Figure 7A.3.2:  Distribution of Endscrapers by Material by Terrace 
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On Terrace One, an arkose endscraper was found in Feature #196.  On Terrace 
Two, a granite endscraper was found in Feature #13; an arkose endscraper was 
found in Feature #213; an arkose endscraper was found in Feature#18; and an 
arkose endscraper was found in Feature #230.  On Terrace Three, a quartz 
endscraper was found in Feature #27, associated with a radiocarbon date of 
4770+50 B.P.; and a quartz endscraper was found in Feature #33. 
  
  Figure 7A.3.3:  Endscrapers 
 
b)  Flake Scrapers:  Like flake knives, these were casual flake tools which showed 
at least one excurvate edge suggestive of use as a scraper.  As noted for flake 
knives, use-wear analysis of recoveries excavated on Terraces One and Two 
from 2012-2019 resulted in some changes to the field and laboratory 
classifications.  There were 1,066 of these in all.  As noted in the previous 
section, 22 of these also showed use-wear indicative of cutting, and were 
counted twice.  Their average length was 31.16 mm; their average width was 
22.59 mm; their average thickness was 10.50 mm; and their average weight was 
9.49 g.  Their distribution by level is below: 
Terrace 1 2 3 Total 
A1 0 1 13 14 
A3 16 94 427 537 
B1 4 9 17 30 
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B2 5 52 221 278 
C 1 4 2 7 
Balk 0 12 6 18 
Wash-in 0 0 4 4 
Fill 0 7 4 11 
Surface 0 169 0 169 
Total 26 348 694 1068 
      Figure 7A.3.4:  Distribution of Flake Scrapers by Level by Terrace 
Once again, significant differences between Terraces Two and Three remained 
even when factored for excavated area:  Terrace Two had a frequency of 5.34 
per square meter; and Terrace Three had a frequency of 4.08 per square meter.  
Terrace One had a far lower frequency of 0.41 per square meter.   
The distribution by material is given below.  As with most other scraper types, 
quartz predominates on all three terraces, at 87.24% for all. 
Terrace 1 2 3 Total 
Argillite 3 8 4 15 
Arkose 2 7 22 31 
Basalt 0 0 1 1 
Chalcedony 0 0 1 1 
Chert 0 3 0 3 
Coalstone 0 0 1 1 
Felsite 2 19 26 47 
Granite 1 0 0 1 
Granodiorite 0 5 0 5 
Hornfels 0 2 5 7 
Quartz 15 298 619 932 
Quartzite 0 4 12 16 
Siltstone 3 2 3 8 
Total 26 348 694 1,068 
Figure 7A.3.5:  Distribution of Flake Scrapers by Material by Terrace 
 
On Terrace One, a felsite flake scraper was found in Feature #144.  Quartz 
flake scrapers were found in Feature #175; in Feature #185; in Feature #210; 
and in Feature #211.   
 
On Terrace Two, a quartz flake scraper was found in Feature #4; a felsite flake 
scraper and a quartz flake scraper were found in Feature #6; a siltstone flake 
scraper was found in Feature #11; one quartz flake scraper was found in 
Feature #11; fourteen quartz flake scrapers, one arkose flake scraper, and one 
felsite flake scraper were found in Feature #213; two quartz flake scrapers  
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were found in Feature #216; two arkose flake scrapers were found in Feature 
#218, associated with a radiocarbon date of 1940+120 B.P.; two quartz flake  
 
    Figure 7A.3.6:  Horizontal Distribution of Scrapers 
scrapers were found in Feature #220; four quartz flake scrapers were found in 
Feature #221, associated with radiocarbon dates of 6120+290 B.P. and  
3530+140 B.P.; a quartz flake scraper was found in Feature #224; two quartz 
flake scrapers were found in Feature #230; an arkose flake scraper and a 
siltstone flake scraper were found in Feature #236, associated with a 
radiocarbon date of 2840+140 B.P; twelve quartz flake scrapers and an arkose 
flake scraper were found in Feature #241; and a quartzite flake scraper and an 




On Terrace Three, a quartz flake scraper was found in Feature #9; and a 
siltstone flake scraper and  two quartz flake scrapers were found in Feature 
#19, in association with a radiocarbon date of 6250+80 B.P.; three quartz flake 
scrapers and a quartzite flake scraper were found in Feature #20; in Feature 
#27, associated with a radiocarbon date of 4770+50 B.P., there were an 
argillite flake scraper, two arkose flake scrapers, a felsite flake scraper, a 
hornfels flake scraper, a total of 33 quartz flake scrapers, and a quartzite flake 
scraper; there were six quartz flake scrapers in Feature #29; there were 
thirteen quartz flake scrapers in Feature #33; there were five quartz flake 
scrapers in Feature #35; there were five quartz flake scrapers in Feature #36; 
there were seven quartz flake scrapers and an arkose flake scraper in Feature 
#40; an arkose flake scraper in Feature #44; a quartz flake scraper in Feature 
#46, associated with a radiocarbon date of 3640+80 B.P.; a quartz flake 
scraper in Feature #48; six quartz flake scrapers in Feature #49; eleven quartz 
flake scrapers in Feature #50, associated with a radiocarbon date of 4740+80 
B.P.; two quartz flake scrapers in Feature #52; a quartz flake scraper in 
Feature #56; three quartz flake scrapers in Feature #61; a quartz flake scraper 
in Feature #63; two arkose flake scrapers, a felsite flake scraper, and eight 
quartz flake scrapers in Feature #66; five quartz flake scrapers in Feature #69, 
associated with a radiocarbon date of 2990+80 B.P.; five quartz flake scrapers 
in Feature #71; fourteen quartz flake scrapers in Feature #74, associated with 
a radiocarbon date of 5770+120 B.P.; an arkose flake scraper and three quartz 
flake scrapers in Feature #83, associated with a radiocarbon date of 3240+140 
B.P.; five quartz flake scrapers in Feature #86; an arkose flake scraper in 
Feature #88; two felsite flake scrapers and three quartz flake scrapers in 
Feature #91; a quartz flake scraper in Feature #92; a quartz flake scraper in 
Feature #96, associated with a radiocarbon date of 2200+100 B.P.; two quartz 
flake scrapers in Feature #99, associated with a radiocarbon date of 2870+270 
B.P.; a felsite flake scraper and two quartz flake scrapers in Feature #102, 
associated with a radiocarbon date of 3850+140 B.P.; six quartz flake scrapers 
in Feature #103; eight quartz flake scrapers in Feature #105; a quartz flake 
scraper in Feature #108; a quartz flake scraper in Feature #112; seventeen 
quartz flake scrapers and a felsite flake scraper in Feature #113; two quartz 
flake scrapers in Feature #114; two quartz flake scrapers in Feature #115; two 
quartz flake scrapers in Feature #117; an arkose flake scraper and a quartz 
flake scraper in Feature #120; an arkose flake scraper, a hornfels flake scraper, 
and two quartz flake scrapers in Feature #126, associated with a radiocarbon 
date of 1315+260 B.P.; three quartz flake scrapers in Feature #127; two quartz 
flake scrapers in Feature #134; and a quartz flake scraper in Feature #135.  
The recoveries from Feature #27 are above 14σ above the mean of 5.09; 
those from Feature #113 are above 6σ above the mean; those from Feature 
#74 are above 5σ above the mean; those from Features #33, #50, and #66 are 
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above 4σ above the mean; those from Features #40 and #105 are above 3σ 
above the mean; and those from Features #29, #49, and #103 are above 2σ 
above the mean. The associated dates span from the late Middle Archaic to 
the Middle Woodland period. 
 
 
Figure 7A.3.7:  Flake Scrapers 
 
c)   Oval Scrapers:  As the name implies, these are relatively oval in shape, 
which in some cases means that more than one excurvate edge could be used 
for scraping purposes.  There were 18 of these in all.  Their average length was 
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39.19 mm; their average width was 32.75 mm; their average thickness was 
11.78 mm; and their average weight was 13.81 g.  Their distribution by level is 
given below: 
Terrace 2 3 Total 
A3 1 7 8 
B1 0 1 1 
B2 0 1 1 
Surface 8 0 8 
Total 9 9 18 
Figure 7A.3.8:  Distribution of Oval Scrapers by Level by Terrace 
 
None were found on Terrace One.  On Terrace Two, one oval scraper was 
of arkose, two were of felsite, and fifteen were of quartz.  Six of the oval 
scrapers on Terrace Three were of arkose; two were of felsite, and nine 
were of quartz   On Terrace Three, one of quartz was found in Feature #27, 
associated with a radiocarbon date of 4770+50 B.P.   
 
Figure 7A.3.9:  Oval Scrapers 
 
d)   Sidescrapers:  Unlike most scrapers, these have straight edges, but 
show signs of scraping wear.  There were 15 of these, distributed as shown 
below: 
Terrace 1 2 3 Total 
A3 1 1 6 8 
B1 0 0 1 1 
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B2 0 0 2 2 
SURFACE 0 4 0 4 
Total 1 5 9 15 
Figure 7A.3.10:  Distribution of Sidescrapers by Level 
 
On Terrace Two, all five sidescrapers were of quartz.  On Terrace Three, 
one was in Feature #66; one was in Feature #105; and four were on the 
surface.  Twelve were of quartz; one each on Terrace Three were of 
chalcedony, felsite, and quartzite.  Their average length was 38.88 mm; 
their average width was 25.77 mm; their average thickness was 8.10 mm; 
and their average weight was 18.14 g. 
 
 
Figure 7A.3.11:  Sidescrapers 
 
e)  Steepedge Scrapers:  These are steep-bitted tools with trapezoidal 
cross-sections and evidence of wear on the lower part of the bit.  Most of 
them show signs of having been used to scrape or shave wood (Jacobucci 
2010, 2011, 2020).  There were 127 of them in all.  Their average length 
was 33.03 mm; their average width was 25.85 mm; their average thickness 
was 15.40 mm; and their average weight was 16.79 g.  Their distribution by 
level is given below: 
Terrace 1 2 3 Total 
A1 0 1 1 2 
131 
 
A3 3 9 46 58 
B2 1 5 28 34 
Balk 0 1 1 2 
Fill 0 1 0 1 
Surface 0 30 0 30 
Total 4 47 76 127 
Figure 7A.3.12:  Distribution of Steepedge Scrapers by Level by Terrace 
 
When factored by excavated area, there are significant differences in the 
frequencies for the three terraces:  0.06 per square meter for Terrace One; 
0.51 per square meter for Terrace Two; and 0.45 per square meter for Terrace 
Three.  Their distribution by material is clearly dominated by quartz on all 
three terraces; it is given below: 
Terrace 1 2 3 Total 
Argillite 0 1 0 1 
Chalcedony 0 0 1 1 
Chert 0 0 1 1 
Felsite 0 0 2 2 
Granite 0 2 0 2 
Quartz 4 43 72 120 
Quartzite 0 1 0 1 
Total 4 47 76 127 
Figure 7A.3.13:  Distribution of Steepedge Scrapers by Material by Terrace 
 
Only one steepedge scraper, of quartz, was found in a feature on Terrace One, 
in Feature #197.  On Terrace Two, a granite steepedge scraper was found in 
Feature #8; three quartz steepedge scrapers were found in Feature #213; one 
of quartz was in the balk of Feature #218, associated with a radiocarbon date 
of 1940+120 B.P.; and one of quartz was found in Feature #241.  On Terrace 
Three, a quartz steepedge scraper was found in Feature #9; six quartz 
steepedge scrapers were found in Feature #27, associated with a radiocarbon 
date of 4770+50 B.P.; one was found in Feature #33; on was found in Feature 
#35; two were found in Feature #36; one was found in Feature #40; two were  
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 Figure 7A.3.15:  Steepedge Scrapers 
 
found in Feature #50, associated with a radiocarbon date of 4740+80 B.P.; one 
was found in Feature #66; one was found in Feature #69, associated with a 
radiocarbon date of 2990+80 B.P.; one of quartz and one of felsite were found 
in Feature #74, associated with a radiocarbon date of 5770+120 B.P.; two of 
quartz were found in Feature #86; one was found in Feature #99, associated 
with a radiocarbon date of 2870+270 B.P.; two were found in Feature #103; 
one was found in Feature #105; one was found in Feature #110; one was 
found in Feature #113; one was found in Feature #115; and one was found in 
Feature #127.  The recoveries from Feature #27 were above 3σ above the 
mean of 1.50.  These scrapers appear to range from the Late Archaic through 
the Early Woodland period. 
 
f)   Thumbnail Scrapers:   These are small flake tools with excurvate bits, small 
enough to fit under a fingernail.  There were 32 of these in all.  Their average 
length was 18.32 mm; their average width was 15.43 mm; their average 
thickness was 5.76 mm; and their average weight was 2.58 g.  Except for one 
hornfels example, all were of quartz.  Their distribution by level is given 
below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
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A3 2 4 14 20 
B2 0 0 6 6 
Surface 0 5 0 5 
Total 2 9 21 32 
Figure 7A.3.15:  Distribution of Thumbnail Scrapers by Level by Terrace 
 
Figure 7A.3.16:  Thumbnail Scrapers 
 
In this case, when the excavated area is factored in, Terrace One is clearly 
lower in frequency at 0.03 per square meter, while Terraces Two and Three 
have very similar frequencies (0.12 per square meter and 0.15 per square 
meter, respectively).  With the exception of a single hornfels example from 
the surface and a felsite example from Terrace Two, all were of quartz.   
 
On Terrace Two, one quartz thumbnail scraper was found in Feature #230.  On 
Terrace Three, a quartz thumbnail scraper was found in Feature #27, 
associated with a date of 4770+80 B.P.; another was found in Feature #35; 
another was found in Feature #56; two were found in Feature #74, associated 
with a date of 5770+120 B.P.; and one was found in Feature #115. 
 
g)   Scraper Bit Fragments:  There were nine of these in all, one from the A3 
zone of Terrace Two, seven from Terrace Three (three from the A3 zone and 
four from the B2 zone), and one from the surface.  All were of quartz.  They 
showed definite rounded ends and had use-wear indicative of scraping.  Three 
were from the A3 zone; one was in Feature #52; one was in Feature #66; one 
was in Feature #69, associated with a radiocarbon date of 2990+70 B.P., and 
one was in Feature #74, associated with a radiocarbon date of 5770+120 B.P.  
Though broken, their average length was 27.55 mm; their average width was 
14.85 mm; their average thickness was 9.60 mm, and their average weight 





Figure 7A.3.17:  Scraper Bit Fragments 
 
 
4.  Perforators  (see Figures 7A.4.1-5) 
There were only 39 perforators recovered from the site, constituting 0.98% of the 
chipped stone artifact assemblage.  Their distribution by level was as follows: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 6 5 10 21 
B1 0 0 2 2 
B2 2 5 5 12 
SURFACE 0 3 0 3 
TOTAL 8 13 18 39 
Figure 7A.4.1:  Vertical Distribution of Perforators 
 
The distribution by lithic material is given below: 
Terrace 1 2 3 Total 
Argillite 2 0 0 2 
Arkose 1 0 0 1 
Felsite 0 3 1 4 
Granite 0 0 1 1 
Hornfels 0 1 1 2 
Quartz 4 8 15 27 
Quartzite 0 1 0 1 
Siltstone 1 0 0 1 
Total 8 13 18 39 




When the amount of excavated area is factored in the results are again relatively 
similar:  0.13 per square meter for Terrace One, 0.30 per square meter for Terrace Two, 
and 0.11 per square meter for Terrace Three.   A total of 46 tools identified as 
perforators in the field were examined by Susan Jacobucci (2001, 2020), and 41.3% were 
associated with meat processing, 21.7% with hide processing, and the remainder either 
showing use on bone or wood, or indeterminate or unworked items. 
 
Horizontally, the distribution of perforators does not display any obvious patterns.  
There are six cells on Terrace Three (S35W20, S40W35, S45W35, S50W10, S50W15, and 
S65W35), two cells on Terrace Two (S70E15 and S100E15), and two cells on Terrace One 
(S30E110 and S85W115) whose frequencies are above 3σ above the mean – but a single 
perforator found in an isolated 25 cm x 25 cm test unit would have a frequency value of 
100, which is above the 6σ level of 95.62, so this is probably not very significant.  There 
were only five cells – one on Terrace One, two on Terrace Two, and two on Terrace 
Three – with medium frequencies; and only six  – two on Terrace One, one on 
TerraceTwo, and three on Terrace Three – with low densities greater than zero.  The 
variance-mean ratio is 0.69, the lowest of any chipped stone tool type.  The combined 
excavated frequency of perforators in high- to medium-density cells was 71.0%, the 
second-highest for any chipped stone tool type.   
 
Perforators may be divided into several types, though, unlike projectile points, most of 
those found at the site have no clear chronological implications.  The distribution by 
terrace is as follows: 
Terrace 1 2 3 Total 
Burin Spall 0 1 0 1 
Dentate Stamp 0 0 2 2 
Graver 7 11 12 30 
T-Base Drill 0 0 1 1 
Meadowood Drill 0 1 0 1 
Flake Drill 1 0 1 2 
Drill Midsection 0 0 2 2 
Total 8 13 18 39 
Figure 7A.4.3:  Distribution of Perforators by Type by Terrace 
 
a) T-Base Drill:  This type appears to be associated with the Laurentian 
Tradition of the Late Archaic period, possibly modified from Brewerton 
Eared Triangular points.  The one example is of grey felsite, and was found 
in the A3 zone on Terrace Three.  It measures 32 mm in length, 17 mm in 




Figure 7A.4.4:  T-Base Drill 
 
b) Meadowood Drill:  This was worked down from an Early Woodland 
Meadowood point, and is made of a pink felsite.  It was found on the 
surface.  It measures 36 mm in length, 18 mm in width, 7 mm in thickness, 
and weighs 3.25 g. 
 




Figure 7A.4.6:  Horizontal Distribution of Perforators 
 
a) Flake Drills:  One of these, of white quartz, was found in Feature #69 on 
Terrace Three, associated with a radiocarbon date of 2990+70 B.P.  The 
other, of grey arkose, was from the A3 zone on Terrace One.  Their 
average length was 43.35 mm; their average width was 28.15 mm, their 
average thickness was 8.8 mm, and their average weight was 9.0 g. 
 




d)   Dentate Stamps:  These items, both of quartz and both from Terrace 
Three, had multiple spurs which may have been used to mark bone or 
pottery.  If the latter, this would indicate an age of Transitional Archaic or 
later.  One was from the A3 zone and the other was from the B1 zone.  
Their average length was 35.0 mm; their average width was 22 mm, their 
average thickness was 7.4 mm, and their average weight was 21.0 g.  No 
photographs were taken of these tools. 
 
 
Figure 7A.4.8:  Gravers 
 
e)  Gravers:  These are essentially flake tools with one or more spurs 
which could have been used to mark bone.  Use-wear analysis on 14 of 
these showed evidence of bone processing on 64.3% of them, with 28.6% 
showing use in butchering and 7.1% use in wood working (Jacobucci 2010, 
2011, 2020).  They are attested from the Paleo-Indian period onward.  On 
Terrace One, aside from the argillite example, one was in Feature #196 
and one was in Feature #204.  On Terrace Two, one quartz graver was 
found in Feature #2;  one quartz graver was found in Feature #220; one 
felsite graver was found in Feature #241; one quartz graver was found in 
Feature #244; and one quartzite graver was recovered from Feature #245.   
On Terrace Three, one was in Feature #29; one was in Feature #35; one  
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was in Feature #83, associated with a radiocarbon date of 3240+140 B.P.; 
and one was in Feature #86.  Their average length was 27.78 mm; their 
average width was 20.26 mm, their average thickness was 7.34 mm, and 
their average weight was 7.11 g. 
 
e) Burin Spall:  Burins are flake tools from which a transverse flake has 
been struck on one or more edges, creating a sharp graving edge.  One of 
grey hornfels was found in the A3 zone on Terrace Two.  It measures 
68.95 cm in length, 33.50 mm in width, 11.20 mm in thickness, and weighs 
28.65 g.  No photograph was taken of this artifact. 
 
f) Drill Tips and Midsections:  Both examples, of quartz, were from the A3 
zone on Terrace Three.  Their average length was 13.1 mm; their average 
width was 7.45 mm, their average thickness was 3.85 mm, and their 
average weight was 1.38 g.  One sample showed use-wear associated with 
cutting (Jacobucci 2010). 
 
Figure 7A.4.9:  Drill Tip and Midsection 
5.  Spokeshaves  (see Figures 7A.5.1-4) 
These are tools which have at least one concave edge, which could have been used for 
straightening wood or bone tool shafts, or to scrape meat from bone.  A total of 83 of 
them were found, constituting 2.08% of the chipped stone artifact assemblage.   Of 
these, 77 were examined by use-wear analysis (Jacobucci 2010, 2011, 2020), and only 
7.8% showed use-wear consistent with woodworking, while 48.1% were used for 




Terrace 1 2 3 Total 
A1 0 1 0 1 
A3 10 6 11 27 
B1 5 0 0 5 
B2 15 2 21 38 
C1 0 1 0 1 
BALK 0 1 5 6 
FILL 0 0 0 1 
SURFACE 0 3 0 3 
TOTAL 30 16 37 83 
    Figure 7A.5.1:  Distribution of Spokeshaves by Level by Terrace 
 
While there were more of these on Terrace Three, when factored for the area excavated 
the results are less similar than for other tool types:  0.47 per square meter on Terrace 
One, 0.39 per square meter on Terrace Two, and 0.22 per square meter on Terrace 
Three.  The distribution by material is also dissimilar: 
Terrace 1 2 3 Total 
Argillite 9 3 2 14 
Arkose 6 2 12 20 
Felsite 1 2 7 10 
Gabbro 1 0 0 1 
Granite 1 0 0 1 
Quartz 1 6 14 21 
Quartzite 1 1 1 3 
Siltstone 10 0 1 11 
Total 30 14 37 81 
    Figure 7A.5.2:  Distribution of Spokeshaves by Material by Terrace 
Siltstone and argillite were much more prominent on Terrace One, while quartz and 
arkose were more prominent on Terrace Three and quartz was more prominent on 
Terrace Two.  This may possibly reflect somewhat different functions for these tools on 
the different terraces; arkose, siltstone, argillite, and quartz have decreasingly abrasive 
grain size.  Ten of the spokeshaves from Terrace Three, five from Terrace Two, and four 
from Terrace One showed use-wear indicative of scraping.  Three spokeshaves from 
Terrace One showed no signs of use-wear (Jacobucci 2010, 2011).  Their average lengths 
were 43.79 mm; their average widths were 31.13 mm; their average thicknesses were 
8.45 mm, and their average weights were 19.95 g.   
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 Figure 7A.5.3:  Spokeshaves 
Horizontally, there were only three cells on Terrace Three with frequencies in excess of 
3σ:  S25W25, S35W40 (which had a frequency over 16σ) and S50W10.  Other than 
these, the distribution was rather scattered, with five cells on Terrace One, two cells on 
Terrace Two, and five cells on Terrace Three with medium frequencies; and nine cells on 
Terrace One, eight cells on Terrace Two, and eight cells on Terrace Three with low 
frequencies greater than zero.  Cells with high- to medium-densities contained 48.1% of 
the excavated spokeshaves.  Their variance-mean ratio was 6.38. 
On Terrace One, spokeshaves were found in Feature #162 (one siltstone);  in Feature 
#171 (one argillite); in Feature #175 (one siltstone); in Feature 186 (one felsite); in 
Feature #188 (three arkose, two argillite, one siltstone); in Feature #195 (one quartzite), 
dated to 3400+100 B.P.; in Feature #196 (one siltstone); and in Feature #210 (one 
argillite, one quartz, one gabbro).   
On Terrace Two, single spokeshaves were in Feature #232, of argillite; and in Feature 
#235, of arkose.    
On Terrace Three, spokeshaves were found in Feature #19 (one siltstone), dated to 
6250+80 B.P.; in Feature #33 (one quartz); in Feature #35 (one felsite); in Feature #36 
(two quartz); in Feature #40 (one arkose); in Feature #50 (one quartz), dated to 4740+80 
B.P.; in #118 (one arkose); in Feature #120 (four arkose); and in Feature #124 (one 
argillite).  As the associations with dates show, these tools were utilized from at least 




   Figure 7A.5.4:  Horizontal Distribution of Spokeshaves 
 
6.  Wedges  (see Figures 7A.6.1-4) 
These are chunks of stone with steep bitted edges, suitable for placing on a long bone 
and being hammered to get at the nutritious marrow inside.  A total of 168 of these 
were recovered at the site,constituting 4.22% of the chipped stone assemblage.  A total 
231 tools identified in the field as wedges were examined by use-wear analysis 
(Jacobucci 2010, 2011, 2020), and 10.05% were used in butchering meat.  The remaining 
43.2% were of indeterminate use or had no use-wear.  As can be seen from the table 
below, the overwhelming majority (92.26%) are of quartz.   
Terrace 1 2 3 Total 
Argillite 0 1 0 1 
Arkose 0 2 0 2 
Felsite 0 3 2 5 
Granite 0 2 0 2 
Quartz 20 75 60 155 
Quartzite 0 3 0 3 
Total 20 86 62 168 




By level, the wedges are distributed as follows: 
Terrace 1 2 3 Total 
A1 2 0 3 5 
A3 12 27 33 72 
B1 0 5 0 5 
B2 6 17 25 48 
C 0 1 0 1 
Balk 0 2 1 3 
Fill 0 2 0 2 
Surface 0 32 0 32 
Total 20 86 62 168 
               Figure 7A.6.2:  Wedges by Level by Terrace 
 
 




 Figure 7A.6.4:   Horizontal Distribution of Wedges 
 
When factored by the amount of excavated area, Terraces One and Three have very 
similar frequencies:  0.32 per square meter on Terrace One and 0.37 per square meter 
on Terrace Three, while on Terrace Two their frequency is much higher, 1.61 per square 
meter.  Their average length is 33.96 mm; their average width is 24.25 mm; their 
average thickness is 14.52 mm; and their average weight is 24.32 g. 
 
Horizontally, there were eight cells with frequencies in excess of 3σ:  S40W150 on 
Terrace One; N25E65, N25E45, N20E10, S100E15, and S130E15 on Terrace Two; and 
N20W35 and S80W15 on Terrace Three.  The highest density was above 7σ, in S40E150.  
These might represent isolated loci where bone wedging was being performed.  There 
were four cells on Terrace One, eleven cells on Terrace Two, and seven cells on Terrace 
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Three with medium densities; and nine cells on Terrace One, nine cells on Terrace Two, 
and eighteen cells on Terrace Three with low densities greater than zero.  The variance-
mean ratio was 4.42.  The combined percentage of wedges in high- and medium-density 
cells was 46.4%. 
On Terrace One, quartz wedges were found in association with Feature #162(1); Feature 
#175(1); from Feature #188 (2); from Feature 197(1); and Feature #210(1).   
 
 On Terrace Two, quartz wedges were found in association with Feature #2(1); in 
Feature #4 (1); in Feature #213 (3); in Feature #218 (1), associated with a date of 
1940+120 B.P.; in Feature #220 (1); in Feature #230 (4); in Feature #234 (1); in Feature 
#236 (1), associated with a date of 2840+140 B.P.; in Feature #241 (1); and in Feature 
#245 (2).   A granite wedge was found in Feature #13; and an argillite wedge was found 
in Feature #233. 
 
On Terrace Three, quartz wedges were found in Feature #19 (1), associated with a date 
of 6250+80 B.P.; Feature #29 (2); in Feature #33 (2); in Feature #36 (1); in Feature #50 
(3), associated with a date of 4740+80; in Feature #61(1); in Feature #71 (2); in Feature 
#74 (4), associated with a date of 5770+120; in Feature #86 (1); in Feature #91 (1); in 
Feature #105 (2); in Feature #113 (3); and in Feature #115 (1).   These dates indicate a 
range from the end of the Middle Archaic to the Early Woodland. 
  
 
7.  Choppers  (see Figures 7A.7.1-4) 
These are large bifacially flaked tools that may have been used for a variety of purposes, 
whether hafted or hand-held.  A total of 65 were recovered, constituting 1.63% of the 
chiped stone artifact assemblage.  Twenty-two of these were examined for use-wear, 
and 27.3% showed use on meat, with lower percentages used on hides, wood, and 
bone.  There were 45.5% with either indeterminate use-wear or no use-wear.  Their 
average length is 113.80 mm; their average width is 78.00 mm; their average thickness 
is 23.11 mm; and their average weight is 268.74 g.  Their distribution by material is as 
follows: 
 
Terrace 1 2 3 Total 
Argillite 8 4 4 16 
Arkose 10 3 26 39 
Felsite 0 1 0 1 
Granodiorite 0 1 0 1 
Quartz 0 0 3 3 
Quartzite 0 0 1 1 
Siltstone 1 0 3 4 
Total 19 9 37 65 
    Figure 7A.7.1:  Distribution of Choppers by Material by Terrace 
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There was an obvious preference for arkose (60.0%) and argillite (24.6%) on all three 
terraces.  When factored for excavated area, the frequencies were somewhat similar:  
0.30 per square meter for Terrace One, 0.15 per square meter for Terrace Two, and 0.24 
per square meter for Terrace Three.  The distribution by level is as follows: 
Terrace 1 2 3 Total 
A1 0 0 2 2 
A3 11 2 11 24 
B1 2 0 3 5 
B2 6 2 20 28 
Balk 0 1 0 1 
Fill 0 0 1 1 
Surface 0 4 0 4 
Total 19 9 37 65 
        Figure 7A.7.2:  Distribution of Choppers by Level by Terrace 
   
   Figure 7A.7.3:  Horizontal Distribution of Choppers 
Horizontally, there were only two cells on Terrace Three (S25W25 and S35W40) which  
 had frequencies above 3σ  -- in the former, above 10σ; in the latter, above 8σ.  One  
 cell on Terrace One, N10E110, had a frequency above 3σ.  There were eight cells on  
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 Terrace One, two cells on Terrace Two, and five cells on Terrace Three with medium  
 densities; and four cells on Terrace One, two cells on Terrace Two, and ten cells on  
 Terrace Three with low densities greater than zero.  The variance-mean ratio was  
 3.20.  The percentage of choppers in high- and medium density cells was 50.8%. 
On Terrace One, individual arkose choppers were found in Features #166; #171; #175; 
#179, associated with a radiocarbon date of 5350+40 B.P.; #197; and #206.   
On Terrace Two, two arkose choppers were found in Feature #213,one was found in 
Feature #218, associated with a date of 1940+120 B.P.;  and one arkose, one argillite, 
and one granodiorite chopper were found in Feature #230. 
On Terrace Three, two arkose choppers were found in Feature #19, associated with a 
date of 6250+80 B.P.; one arkose and one argillite chopper were found in Feature #27, 
associated with a date of 4770+50 B.P.; two arkose choppers were found in Feature #40; 
one arkose chopper was found in Feature #46, associated with a date of 3640+80 B.P.; 
one arkose chopper was found in Feature #66; one quartz chopper was found in Feature 
#69, associated with a date of 2990+70 B.P.; one arkose chopper was found in Feature 
#83, associated with a date of 3240+140 B.P.; one arkose chopper was found in Feature 
#94; one argillite chopper and one quartz chopper were found in Feature #96, 
associated with a date of 2200+100 B.P.; three arkose choppers were found in Feature 
#120; and two argillite choppers were found in Feature #126, associated with a date of 
1130+100 B.P.  It should be apparent that this tool type was found throughout the range 
of occupation from the Late Middle Archaic through the Middle Woodland period. 
 
Figure 7A.7.4:  Choppers 
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8.   Utilized Flakes (See Figures 7A.8.1-4) 
These are flakes which showed use-wear on one or more edges, or had indeterminate 
use-wear after analysis was performed.  Jacobucci (2001, 2010, 2011, 2020) examined a 
total of 1,623 of them, and 28.2% had either indeterminate use-wear or no use-wear.   
Those with no use-wear were reclassified as flakes, leaving  1,351, constituting 33.9% of 
the chipped stone artifact assemblage.  Most of those with definitive use-wear used on 
meat, hide, wood, or bone  were reclassified into other categories, but 11.5% of the 
remainder had indeterminate wear.  Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 3 1 3 7 
A3 137 63 144 344 
A4 0 1 0 1 
B1 15 4 6 25 
B2 65 30 116 211 
C 3 1 2 6 
Balk 1 7 1 9 
Fill 0 3 0 3 
Wash-In 1 0 1 2 
Surface 1 78 0 79 
Total 226 188 269 687 
Figure 7A.8.1:  Distribution of Utilized Flakes by Level by Terrace 
 
When the excavated area is factored in Terrace Three has the lowest recovery rate, 1.80 
per square meter, while Terrace One has 3.56 per square meter and Terrace Two has 
3.64 per square meter.   The distribution by lithic material is given below:  
Terrace 1 2 3 Total 
Argillite 21 7 13 41 
Arkose 21 5 19 45 
Basalt 1 0 0 1 
Chert 1 0 0 1 
Coalstone 0 1 0 1 
Felsite 7 10 16 33 
Granite 3 0 2 5 
Granodiorite 1 0 2 3 
Hornfels 1 1 2 4 
Quartz 134 153 203 490 
Quartzite 18 7 8 33 
Siltstone 18 4 8 30 
Total 226 188 269 687 





Figure 7A.8.3:  Horizontal Distribution of Utilized Flakes 
 
Quartz was obviously preferred, constituting on average 71.32% of all utilized flakes.  
The average length was 31.47 mm; the average width was 21.94 mm; the average 
thickness was 9.03 mm; and the average weight was 9.28 g. 
 
Horizontally, utilized flakes were widely dispersed through all three terraces.  There 
were five  cells on Terrace One (N10E110, N10E140, S55E115, S60E110, and S95E115); 
one cell on Terrace Two (N15E85); and four cells on Terrace Three (N10E00, S15E/W00, 
S35W40, and S55W30) which had frequencies in excess of 3σ.  There were 48 cells on 
Terrace One, 7 cells on Terrace Two, and 19 cells on Terrace Three with medium 
densities; and 6 cells on Terrace One, 12 cells on Terrace Two, and 31 cells on Terrace 
Three with low densities greater than zero.  The variance-mean ratio was 18.43.  The 
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percentage of excavated utilized flakes in high- and medium-density cells was 73.3%, 
the highest for any non-ceremonial artifact type. 
 
Figure 7A.8.4:  Utilized Flakes 
 
On Terrace One, utilized flakes were found in Feature #155 (one quartzite); in Feature 
#156 (one jasper); in Feature #162 (two quartz, one argillite, one arkose); in Feature 
#170 (one quartzite); in Feature #171 (two argillite, two siltstone, one arkose, one 
granodiorite, one quartz); in Feature #172 (two quartz); in Feature #175 (one quartz); in 
Feature #179 (1 quartz), associated with a radiocarbon date of 5350+40 B.P.;  in Feature 
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#185 (one quartz); in Feature #187 (two siltstone), associated with a radiocarbon date of 
3520+80 B.P.; in Feature #188 (ten arkose, six quartz, one basalt); in Feature #189 (one 
quartz); in Feature #190 (one quartz); in Feature #193 (one hornfels); in Feature #195 
(fourteen quartzite), associated with a radiocarbon date of 3400+100 B.P.; in Feature 
#196 (one quartz, one siltstone); in Feature #197 (one argillite, one siltstone, one 
arkose); in Feature #206 (one arkose); in Feature #208 (one siltstone); and in Feature 
#210 (eleven quartz).  The recoveries from Feature #188 were above 3σ above the 
mean, while those from Features #195 and #210 were above 2σ above the mean. 
 
On Terrace Two, utilized flakes were found in Feature #2 (one quartz); in Feature #213 
(6 quartz); in Feature #217 (one quartz); in Feature #220 (one quartz); in Feature #221 
(one quartz), associated with radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in 
Feature #225 (one quartz); in Feature #226 (one quartz), associated with a radiocarbon 
date of 6360+220 B.P.; in Feature #227 (one quartz); in Feature #230 (three quartz, one 
argillite, one quartzite); in Feature #232 (one quartz); in Feature #235 (one arkose); in 
Feature #241 (five quartz, one arkose, one felsite); and in Feature #245 (one felsite).   
 
On Terrace Three, utilized flakes were found in Feature #9 (one quartz); in Feature #19 
(one quartz), associated with a radiocarbon date of 6250+80 B.P.; in Feature #20 (two 
quartz, one argillite); in Feature #27 (5 quartz, 3 argillite, 2 siltstone, one quartzite), 
associated with a radiocarbon date of 4770+50 B.P.; in Feature #28 (one quartz, one 
siltstone), associated with a radiocarbon date of 3010+40 B.P.; in Feature #29 (five 
quartz, one felsite); in Feature #33 (three quartz); in Feature #35 (three quartz); in 
Feature #36 (five quartz, two felsite); in Feature #40 (two arkose, one granite, one 
quartz); in Feature #46 (3 quartz), associated with a radiocarbon date of 3640+80 B.P.; 
in Feature #47 (one quartz); in Feature #49 (five quartz, one granodiorite); in Feature 
#50 (two quartz), associated with a radiocarbon date of 4740+80 B.P.; in Feature #66 
(four quartz, two arkose, one siltstone); in Feature #69 (three quartz, two felsite, one 
quartzite), associated with a radiocarbon date of 2990+70 B.P.; in Feature #71 (one 
quartz); in Feature #74 (twenty-one quartz, one siltstone), associated with a 
radiocarbon date of 5770+120 B.P.; in Feature #86 (one quartz); in Feature #91 (one 
felsite); in Feature #96 (one arkose), associated with a radiocarbon date of 2200+100 
B.P.; in Feature #98 (one quartz), associated with a radiocarbon date of 8060+200 B.P.; 
in Feature #99 (two quartz), associated with a radiocarbon date of 2870+270 B.P.; in 
Feature #102 (one felsite, one quartz), associated with a radiocarbon date of 3850+140 
B.P.; in Feature #105 (three quartz); in Feature #107 (two quartz); in Feature #113 (five 
quartz); in Feature #114 (one quartz); in Feature #115 (one quartz); in Feature #118 
(one arkose); in Feature #120 (two arkose); in Feature #124 (two argillite); and in 
Feature #127 (one arkose).   The dates encompass a range from the late Middle Archaic 





9.  Cores and Preforms (See Figures 7A.9.1-8). 
These may be regarded as tools in process which were abandoned prior to completion.   
 
a)  Cores tend to be large, sometimes fist-sized cobbles, most or all of the cortex 
of which has been flaked away.  There were 513 of these recovered at the site, 
in 57 of the 5 meter square cells.  These were not provided for use-wear 
analysis, as they appeared to be at a stage of production antecedent to use as 
tools.  They constitute 15.68% of the chipped stone artifact assemblage.  Their 
distribution by level is below: 
Terrace 1 2 3 Total 
A1 0 4 3 8 
A3 16 63 137 216 
B1 0 2 5 7 
B2 10 30 72 112 
C 0 1 1 2 
Balk 0 5 1 6 
Fill 0 7 4 11 
Reexcavation 0 0 1 1 
Wash-in 0 0 2 2 
Root 0 0 2 2 
Surface 2 145 0 145 
Total 28 257 228 513 
        Figure 7A.9.1:  Distribution of Cores by Level by Terrace 
 
When factored for the excavated area the frequency is highest on the Second 
Terrace, at 7.16 per square meter, while that on Terrace Three is 1.34 per 
square meter.  However, both frequencies are much higher than that on the 
First Terrace, at 0.44 per square meter.  The average length was 51.21 mm; 
the average width was 37.85 mm; the average thickness was 27.12 mm; and 
the average weight was 77.03 g. 
 
The distribution of cores by material is as follows: 
Terrace 1 2 3 Total 
Argillite 0 1 1 2 
Arkose 0 3 1 4 
Basalt 0 0 1 1 
Coalstone 0 1 1 2 
Felsite 0 1 8 9 
153 
 
Granite 0 0 1 1 
Granodiorite 0 0 1 1 
Hornfels 0 5 0 5 
Quartz 28 238 201 468 
Quartzite 0 8 11 19 
Siltstone 0 0 2 2 
Total 28 257 228 513 
Figure 7A.9.2:  Distribution of Cores by Material by Terrace 
 
Quartz predominated, at 91.21% of cores, with only minor amounts of other 
materials.  
 




Horizontally, there were three cells on Terrace One where frequencies of cores 
was above 3σ above the mean (S20E120, S45E125, and S60E150 – in the latter 
case above 5σ).  On Terrace Two,  there were six cells where frequencies of 
cores was above 3σ above the mean (N30E50, N20E10, N20E30, N20E60, 
N15E45, and S85E15).  On Terrace Three, there were two cells where 
frequencies of cores was above 3σ above the mean (S25W30 and S55W10).  
There were 9 cells on Terrace One, 16 cells on Terrace Two, and 21 cells on 
Terrace Three with medium frequencies; and 8 cells on Terrace One, 9 cells on 
Terrace Two, and 30 cells on Terrace Three with low densities greater than zero.  
The variance-mean ratio was 8.13.  The percentage of excavated cores in high- 
and medium-density cells was 47.3%. 




On Terrace One, quartz cores were found in Feature #140 (1); in Feature 
#159(1), dated to 790+70 B.P.; in Feature #162 (1); in Feature #165 (1); in 
Feature #171 (1); in Feature #184 (1); in Feature #188 (2); in Feature #197 (1); 
and in Feature #210 (1).  
 
On Terrace Two, quartz cores were found in Feature #1 (1); in Feature #2 (2); 
in Feature #213 (6); in Feature #216 (1); in Feature #220 (2); in Feature #221 
(1), dated to 6120+290 B.P. and 3530+180 B.P.; in Feature #230 (1); in Feature 
#235 (1); and in Feature #241 (1). An arkose core and a quartzite core were 
found in Feature #236, dated to 2840+140 B.P. 
 
On Terrace Three, quartz cores were found in Feature #19 (1), dated to 
6250+80 B.P.; in Feature #20 (4); in Feature #27 (17), dated to 4770+50 B.P.;  
in Feature #29 (1); in Feature #33 (3); in Feature #35 (3); in Feature #36 (1); in 
Feature #40 (3); in Feature #46 (2), dated to 3640+80 B.P.; in Feature #50 (1), 
dated to 4740+80 B.P.; in Feature #66 (3); in Feature #69 (3), dated to 
2990+70 B.P.; in Feature #71 (2); in Feature #73 (1); in Feature #74 (4), dated 
to 5770+120 B.P.; in Feature #86 (4); in Feature #91 (1); in Feature #96 (1), 
dated to 2200+100 B.P.; in Feature #99 (2), dated to 2870+270 B.P.; in Feature 
#103 (2); in Feature #105 (2); in Feature #107 (1); in Feature #111 (1), dated to 
1130+100 B.P.; and in Feature #113 (4); Quartzite cores were found in Feature 
#19 (1), dated to 6250+80 B.P.; in Feature #27 (1), dated to 4770+50 B.P.;  
siltstone cores were found in Feature #49 (1); and in Feature #124 (1).  An 
argillite core was found in Feature #69 (1), dated to 2990+70 B.P.  The dated 
associations include every period from the late Middle Archaic through the 
Middle Woodland.  
 
b)  Preforms show some preliminary signs of working, but had not yet 
acquired formal characteristics that would permit them to be reliably 
classified – nor do they possess use-wear. There were 198 of these recovered 
at the site, constituting 5.07% of the chipped stone assemblage.  Of these, 132 
were examined by use-wear analysis, and 65.2% showed no use-wear, 
consistent with their categorization as preforms.  An additional 7.6% had 
indeterminate use-wear.  Their distribution by level is below: 
Terrace 1 2 3 Total 
A3 4 27 54 85 
A4 0 1 0 1 
B1 1 1 8 10 
B2 6 19 30 55 
C 0 1 1 2 
Balk 0 0 1 1 
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Fill 0 2 0 2 
Surface 0 42 0 42 
Total 11 93 94 198 
       Figure 7A.9.5:  Distribution of Preforms by Level by Terrace 
 
While Terrace Three has the largest number, when factored for excavated 
area its frequency (0.55 per square meter) is much lower than that for Terrace 
Two (1.52 per square meter), and both are much higher than that on Terrace 
One (0.17 per square meter).  The average length was 48.17 mm; the average 
width was 32.32 mm; the average thickness was 15.86 mm; the average 
weight was 30.47 g. 
 
Their distribution by material is as follows: 
Terrace 1 2 3 Total 
Argillite 2 6 4 12 
Arkose 0 5 15 20 
Chert 0 1 0 1 
Coalstone 0 0 2 2 
Felsite 0 2 1 3 
Granodiorite 0 0 1 1 
Hornfels 0 1 1 2 
Quartz 6 74 69 149 
Quartzite 0 1 1 2 
Siltstone 3 3 0 6 
Total 11 93 94 198 
Figure 7A.9.6:  Distribution of Preforms by Material by Terrace 
 
Quartz was obviously the preferred material, constituting 75.25% of all 
preforms, followed by arkose on Terrace Three.   
 
Horizontally, there were only two cells on Terrace Three whose frequencies 
exceeded 3σ (N25E/W00 and  S25W25) –  the latter had a frequency above 
15σ and contained a dense arkose workshop, Feature #88.  There were 4 cells 
on Terrace One, 16 cells on Terrace Two, and 6 cells on Terrace Three with 
medium frequencies; and 4 cells on Terrace One, 11 cells on Terrace Two, and 
31 cells on Terrace Three with low frequencies greater than zero.  The 
variance-mean ratio was 8.12.  The percentage of excavated preforms in high- 




On Terrace One, preforms were found in Feature #162 (one quartz); in 
Feature #171 (two siltstone); in Feature #181 (one siltstone); in Feature #186 
(one argillite); and in Feature #211 (one quartz).   
 
On Terrace Two, preforms were found in Feature #1 (one argillite); in Feature 
#2 (one quartz); in Feature #3 (one arkose); in Feature #6 (one arkose); in 
Feature #213 (one quartz); in Feature #220 (1 quartz); in Feature #221 (one 
quartz), dated to 6120+290 B.P. and 3530+180 B.P.; in Feature #234 (one 1 
arkose); in Feature #241 (one quartz); and in Feature #245 (two quartz).   The 




Figure 7A.9.7:  Preforms 
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On Terrace Three, preforms were found in Feature #27 (seven quartz), dated 
to 4770+50 B.P.; in Feature #28 (one argillite, one quartz), dated to 3010+40 
B.P.; in Feature #33 (two quartz); in Feature #35 (two quartz); in Feature #36 
(1 quartz); in Feature #40 (two arkose, one quartz); in Feature #50 (one 
coalstone), dated to 4740+80 B.P.; in Feature #69 (two quartz), dated to  
    Figure 7A.9.8:  Horizontal Distribution of Preforms 
 
2990+70 B.P.; in Feature #71 (two quartz); in Feature #74 (one quartz), dated 
to 5770+120 B.P.; in Feature #86 (two quartz); in Feature #91 (one arkose, 
one quartz); in Feature #98 (one arkose), associated with a radiocarbon date 
of 8060+200 B.P.; in Feature #113 (one quartz); and in Feature #115 (one 
quartz).  There were also five preforms of arkose found within an arkose flake 
scatter designated as Feature #88.  The recoveries from Feature #27 are 
above 4σ above the mean of 2.06, while those from Feature #88 are above 
3σ above the mean.  The date ranges indicate usage of preforms from the 




10.  Biface Fragments  (see Figures 7A.10.1-6) 
These include biface tips, midsections, and worked pieces too fragmentary to identify as 
to tool type.  There were 121 of these in all, constituting 3.10% of the chipped stone 
artifact assemblage at the site.  A total of 94 of these were examined by use-wear 
analysis (Jacobucci 2010, 2011, 2020), and 42.6% showed use on meat, with lower 
percentages used on hide, wood, and bone.  A total of 37.3% had indeterminate use-
wear or no use-wear.    
 
Horizontally, there were only two cells on Terrace One whose frequencies were in 
excess of 3σ:  N10E110 (>15σ) and S20E130.  There were three cells on Terrace One, 
five cells on Terrace Two, and seven cells on Terrace Three with medium densities; and 
seven cells on Terrace One, eight cells on Terrace Two, and twenty-one cells on Terrace 
Three with low frequencies greater than zero.  The variance-mean ratio was 5.38.  The 
percentage of excavated tool fragments from high- and medium-density cells was 
27.8%, the second lowest of any chipped stone tool type. 
 
a)  Biface tips:  These had definite points, and could have been the broken tips 
of knives or points, or possibly other tools.  There were 38 of these.  While the 
length parameter in every case was broken, the average length was 29.12 mm; 
the average width was 22.76 mm; the average thickness was 8.59; and the 
average weight was 7.06 g.  Their distribution by level and by material are given 
below: 
Terrace 1 2 3 Total 
A3 6 5 14 25 
A4 0 1 0 1 
B2 1 3 4 8 
Fill 0 1 0 1 
Surface 0 3 0 3 
Total 7 13 18 38 
      Figure 7A.10.1:  Distribution of Biface Tips by Level 
 Terrace 1 2 3 Total 
 Argillite 1 1 1 3 
 Arkose 0 0 1 1 
 Felsite 2 0 5 7 
 Quartz 4 12 8 24 
 Quartzite 0 0 3 3 
 Total 7 13 18 38 





Figure 7A.10.3:  Biface Tips 
 
The density was highest on Terrace Two, at 0.32 per square meter, followed 
by Terraces One and Three, both at 0.11 per square meter. 
 
On Terrace One, a quartz biface tip was found in Feature #196.  On Terrace 
Two, quartz biface tips were found in Feature #213 and in Feature #230.  On 
Terrace Three, biface tips were found in Feature #27 (one quartz), dated to 
4770+50 B.P.; in Feature #69 (one felsite), dated to 2990+70 B.P.; in Feature 
#108 (one felsite); and in Feature #126 (one felsite), dated to 1315+260 B.P.  
This indicates usage from the Late Archaic through the Middle Woodland 
period. 
 
b)   Midsections:  These were bifacially flaked pieces with edges on both sides 
and breaks across both top and bottom.   Most of them are likely to have 
been from knives or scrapers, but without further evidence it is impossible to 
tell.  There were 36 of these.  While the length parameter in every case was 
again broken, the average length was 38.75 mm; the average width was 24.43 
mm; the average thickness was 10.56 mm; and the average weight was 14.84 
g. Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 0 2 0 2 
A3 6 5 9 20 
B1 0 0 1 1 
B2 4 0 4 8 
Fill 0 0 1 1 
Surface 0 4 0 4 
Total 10 11 15 36 





  Figure 7A.10.5:  Horizontal Distribution of Biface Fragments 
 
Their distribution by material is as follows: 
Terrace 1 2 3 Total 
Argillite 5 0 0 5 
Arkose 0 0 2 2 
Felsite 1 0 3 4 
Granodiorite 1 0 0 1 
Quartz 1 11 8 20 
Siltstone 2 0 2 4 
Total 10 11 15 36 
    Figure 7A.10.6:   Distribution of Midsections by Level by Terrace 
 
On Terrace One, a quartz midsection was found in Feature #162; an argillite 
midsection and a siltstone midsection were found in Feature #190; and an 




No midsections were found on Terrace Two.  On Terrace Three, a siltstone  
midsection was found in Feature #29; a quartz midsection was found in 
Feature #36; a quartz midsection was found in Feature #86; and a felsite 
midsection was found in Feature #91. 
 
Figure 7A.10.7:  Midsections 
c)   Worked Pieces:  These were bifacial fragments which showed one worked 
edge, but without more of the tool it was not possible to determine their 
function.  There were 47 of these.  No photographs were taken of them.  Use-
wear analysis on 37 of them showed indeterminate use in all cases.  Both the 
length and width parameters were broken, but the average length was 36.26 
mm; the average width was 24.16 mm; the average thickness was 12.15 mm; 
and the average weight was 13.45 g.  The distribution by level was as follows: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 2 3 19 24 
B2 0 0 7 7 
Fill 0 0 1 1 
Surface 0 14 0 14 
Total 2 17 28 47 
Figure 7A.10.8:  Distribution of Worked Pieces by Level by Terrace 
 




Terrace 1 2 3 Total 
Argillite 0 0 2 2 
Arkose 0 0 3 3 
Felsite 1 1 0 2 
Hornfels 0 0 1 1 
Quartz 0 15 20 35 
Quartzite 0 0 2 2 
Siltstone 1 1 0 2 
Total 2 17 28 47 
Figure 7A.10.9:  Distribution of Worked Pieces by Material by Terrace 
 
Worked pieces were found in features only on Terrace Three:  in Feature #27 
(two quartz), dated to 4770+50; in Feature #40 (one quartz); in Feature #66 
(one quartz, one quartzite); and in Feature #69 (one quartz, one argillite), 
dated to 2990+70 B.P.  The dates indicate use in the Late Archaic and 
Transitional Archaic periods. 
Collectively, the variance-mean ratios for all chipped stone tools fall into four general 
groups:  those with ratios above 20.00 (highly concentrated), those with ratios between  5.0 
and 10.00 (moderately concentrated), those with ratios between 1.0 and  5.0 (somewhat 
concentrated), and those with rations below 1.0 (dispersed), as shown in Figure 7A.11 
below, in descending order: 
Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in MF 
cells # LF cells 




Scrapers 91.64 10 5 6.9% 11 12.6% 144 80.5% 200 
Knives 47.44 11 8 17.4% 20 23.6% 102 59.0% 224 
Utilized Flakes 18.43 5 10 14.2% 53 59.1% 45 26.7% 215 
Preforms 9.07 15 2 7.1% 26 25.8% 45 67.1% 269 
Cores 8.12 5 11 14.5% 47 32.8% 50 52.7% 222 
Spokeshaves 6.38 16 3 22.8% 12 25.3% 25 51.9% 317 
Fragments 5.38 15 2 9.3% 15 18.6% 36 72.2% 300 
Wedges 4.42 7 8 14.3% 23 32.1% 36 53.6% 284 
Choppers 3.20 11 3 14.8% 15 36.1% 16 49.2% 320 
Points 2.13 3 24 18.5% 12 28.7% 27 52.8% 315 
Perforators 0.69 6 10 45.2% 6 25.8% 6 29.0% 348 
Figure 7A.11:  Variance-Mean Ratios for Chipped Stone Tool Classes 
 
B. Pecked and Ground Stone Tools:  In all, there were 254 pecked and ground stone tools, or 




1. Pestles (see Figures 7B.1.1-4): 
These are cylindrical stones which show evidence of pecking wear at one or both 
ends indicative of use for grinding nuts or seeds.  Most of the 96 examples found at 
the Little League site were fragments, usually ends or midsections.   Their distribution 
by level is given below: 
Terrace 1 2 3 Total 
A3 6 12 10 28 
B1 1 1 1 3 
B2 10 22 13 45 
C 2 6 1 9 
FILL 0 2 0 2 
REEXCAVATION 0 0 1 1 
BURROW 0 1 0 1 
SURFACE 0 7 0 7 
TOTAL 19 51 26 96 
Figure 7B.1.1:  Distribution of Pestles by Level by Terrace 
 
Horizontally, pestles seemed to be concentrated more on the north side of the site.  
They were found in five high-density cells (N20E110, N10E130, S10E140, S35E115, and 
S60E130) on Terrace One, six cells (S03E85, N15E05, N15E45, N25E45, N25E55, and 
S135E20) on Terrace Two, and two cells (S30E40 and S45E/W00) on Terrace Three.  
There were two cells on Terrace One, seven cells on Terrace Two, and two cells on 
Terrace Three with medium frequencies; and four cells on Terrace One, one cell on 
Terrace Two, and twelve cells on Terrace Three had low frequencies greater than zero.  
The variance-mean ratio was 2.35, and recoveries from high- and medium-density cells 
accounted for 62.7% of the total.   No cells exceeded 11σ in density.   
 
Terrace Three has the lowest frequency, at 0.15 per square meter.  Terrace One has 
twice that frequency, at 0.30 per square meter, while Terrace Two has the by far highest 
density, at 1.45 per square meter.  Their average length was 56.42 mm; their average 
width was 40.22 mm; their average thickness was 31.54 mm; and their average weight 
was 116.48 g. 
Their distribution by material is below: 
Terrace 1 2 3 Total 
Argillite 1 7 1 8 
Arkose 1 0 2 3 
Basalt 3 6 3 12 
Felsite 0 0 1 1 
Granite 3 4 2 7 
Granodiorite 1 7 2 8 
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Quartzite 9 25 13 47 
Siltstone 1 2 2 4 
Total 19 51 26 96 
Figure 7B.1.2:  Distribution of Pestles by Material by Terrace 
 
Quartzite clearly predominates (49.0%), followed by basalt (12.5%).  The 
complete absence of quartz is notable, since it predominates in so many other tool 
categories. 
Figure 7B.1.3:   Pestles and Pestle Fragments 
On Terrace One, quartzite pestles were found in Feature #147 (1); in Feature #171 (1); in 
Feature #188 (2); in Feature #194 (2); and in Feature #208 (1); and in Feature #210 (1).  
A siltstone pestle was found in Feature #188, and a basalt pestle was found in Feature 
#196 (1). 
On Terrace Two, pestles were found in Feature #213 (two quartzite); in Feature #216 
(one granite, one granodiorite); in Feature #218 (one quartzite), associated with a 
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radiocarbon date of 1940+120 B.P.; in Feature #219 (2 quartzite); in Feature #220 (one 
argillite, one basalt); in Feature #226 (two quartzite), associated with a radiocarbon date 
of 6360+220 B.P; in Feature #228 (one argillite); in Feature #229 (one granite, one 
quartzite); in Feature #232 (one basalt, one quartzite); in Feature #235 (one basalt, one 
granodiorite); in Feature #236 (one basalt, one granodiorite, one quartzite), associated 
with a radiocarbon date of 2840+140 B.P.; and in Feature #245 (one argillite).   
Figure 7B.1.4:  Horizontal Distribution of Pestles 
On Terrace Three, pestles were found in Feature #19 (one granodiorite, one quartzite, 
one siltstone), associated with a radiocarbon date of 6250+80 B.P.; in Feature #27 (two 
quartzite, one one granodiorite), associated with a radiocarbon date of 4770+50 B.P.; in 
Feature #40 (one arkose); in Feature #46 (one arkose), associated with a radiocarbon 
date of 3640+70 B.P.; in Feature #49 (one quartzite); in Feature #69 (one quartzite), 
associated with a radiocarbon date of 2990+70 B.P.; in Feature #74 (one basalt), 
associated with a radiocarbon date of 5770+120 B.P.; in Feature #108 (one quartzite); 
and in Feature #119 (one quartzite).  These dates span from the end of the Middle 
Archaic through the Early Woodland period. 
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2. Gouges:  (see Figure 7B.2.1) 
These are carefully shaped pecked and ground stone woodworking tools, plano-convex 
in cross section at the bit end and somewhat cylindrical at the poll end.  Only two were 
recovered from the site:  one complete channel gouge of grey argillite in Feature #179 
on Terrace One, associated with a radiocarbon date of 5350+40 B.P.; and the poll end of 
another of grey basalt in Feature #236 on Terrace Two, associated with a radiocarbon 
date of 2840+140 B.P.  Their average length was 109.05 mm; their average width was 
45.3 mm; their average thickness was 27.35 mm; and their average weight was 274.75 
grams. 
Figure 7B.2.1:  Grooved Gouge, Obverse and Reverse 
 
3. Winged Atl-Atl Weights:  (see Figure 8B.3.1) 
When complete, these are pecked into winged shape, some with a hole bored through 
the center to allow placement on an atl-atl shaft; others with a groove so they can be 
tied to the shaft.  There were only two examples, both from Terrace Three:  one of the 
tie-on type of arkose from the B1 zone; the other a blank of basalt (not bored through) 
in Feature #98, associated with a radiocarbon date of 8060+200 B.P.  Similar completed 
weights have been recovered in association with similar dates and with hunting tools 




Figure 7 B.3.1:  Tie-on Atl-Atl Weight and Atl-Atl Weight Blank 
4. Plummets:  (see Figure 7B.4.1) 
These are usually interpreted as weights for fishing lines.  All three were found on 
Terrace Three:  one, of granite, was from the A3 zone; one, of coalstone, was in the 
fill; and one, of granite, was in the balk.  Their average length is 57.2 mm; their 
average width is 43.91 mm; their average thickness is 36.87 mm; and their average 
weight is 97.85 g.  They were rather asymmetrical in shape, and may belong to the 
class defined as “clumsy plummets” which are thought to date to the Transitional 
Archaic period. 
 
Figure 7B.4:  Clumsy Plummets 
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5. Smoothing Stones:   (see Figure 7B.5.1) 
These stones have at least one surface ground smooth so as to allow for creating 
smooth surfaces on bone, wood, or other soft materials.  There were twelve of them 
in all:  three from the A3 zone on Terrace Two and Terrace Three (2); one from the B1 
zone on Terrace Two; two in Feature #220 on Terrace Two; one in Feature #230 on 
Terrace Two; one in Feature #19 on Terrace Three, associated with a radiocarbon 
date of 6250+80 B.P.; one in Feature #46 on Terrace Three, associated with a 
radiocarbon date of 3640+70 B.P.; one in Feature #98 on Terrace Three, associated 
with a radiocarbon date of 8060+200 B.P.; and one from the C zone on Terrace One.  
Nine of them were of argillite; two of siltstone; and one of basalt.  These dates span 
from the Early Archaic through the Transitional Archaic.  Their average length is 78.0 
mm; their average width is 47.5 mm; their average thickness is 20.5 mm; and their 
average weight is 130.05 g.   
 
Figure 7B.5.1:  Smoothing Stones 
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6. Mullers:  (see Figure 7B.6.1) 
These are discoidal stones thought to have been used in grinding nuts and seeds.  
One example, of grey argillite, was recovered in Feature #187 on Terrace One, 
associated with a radiocarbon date of 3520+80 B.P.  The other, of granodiorite, was 
from the C zone on Terrace Two.  Their average length is 94.48 mm; their average 
width is 83.63 mm; their average thickness is 42.25 mm; and their average weight is 
549.65 g.   
Figure 7B.6.1:  Mullers 
 
7. Celt: (see Figure 7B.7.1) 
These woodworking tools are thought to be the Late Woodland period successors to 
gouges, and lack the channels found in the latter.  The one example, incomplete, of 
grey arkose, was in Feature #66 on Terrace Three.  It measures 81.5 mm in length, 
44.5 m in width; 24.0 mm in thickness, and weighs 91.75 g. 
 
Figure 7B.7.1:  Celt 
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8.   Grooved Weights:  (see Figure 7B.8.1) 
These are pebbles which have had grooves pecked around their circumference, 
either partway or all the way.   They may have had uses similar to plummets in 
fishing.  Only two were found, both of argillite:  one from the C zone on Terrace Two 
and one from the A3 zone on Terrace Three.  Their average length is 70.75 mm; their 
average width is 52.20 mm; their average thickness is 20.80 mm; and their average 
weight is 103.43 g.   
 
 
Figure 7B.8.1:  Grooved Weight 
There were not enough ground stone tools in categories 2 – 8 (18 total) to create a separate 
schematic for them, but if all of them are examined collectively , there are two cells on each 
terrace with frequencies above 3σ (S30E150 and S65E145 on Terrace One, N15E45 and N05E85 
on Terrace Two, and S55W10 and S55W30 on Terrace Three) .  There are two cells on Terrace 
Two and two cells on Terrace Three with medium frequencies; and two cells on Terrace One and 
five cells on Terrace Three with low frequencies greater than zero.  The variance-mean ratio is 
0.31, the lowest of any tool types.  This suggests that their very light distribution may be 
random.  The percentage of miscellaneous pecked and ground stone tools in high-and medium-
density cells was 50.0%. 
 
9.  Pecked Stone Fragments:  (see Figures 7B.9.1-3 and 7B.10.4) 
These are pieces of tools which show pecking on one surface.  Where they were found together 
it may be assumed that they were pieces of the same broken tool, but no attempts were made 
to refit the fragments.  There were 40 of them in all.  Their average length is 49.18 mm; their 
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average width is 37.35 mm; their average thickness is 24.60 mm; and their average weight is 
95.39 g.   
 Figure 7B.8.2:  Horizontal Distribution of Miscellaneous Pecked and Ground Stone Tools 
Their distribution by level is given below: 
Terrace 1 2 3 Total 
A3 5 8 3 16 
B1 1 0 0 1 
B2 3 6 8 17 
C 1 2 0 3 
FILL 0 0 1 1 
WASH-IN 0 0 1 1 
SURFACE 0 1 0 1 
TOTAL 10 17 13 40 




When factored for excavated area, Terrace Two has the highest frequency, at 0.48 per 
square meter, followed by Terrace One at 0.16 per square meter and Terrace Three at 
0.08 per square meter.  Their distribution by material is below: 
Terrace 1 2 3 Total 
Argillite 2 3 3 8 
Basalt 2 5 3 10 
Felsite 1 0 0 1 
Granite 1 0 2 3 
Granodiorite 1 0 3 4 
Quartz  0 1 0 1 
Quartzite 2 7 2 11 
Siltstone 1 1 0 2 
Total 10 17 13 40 
Figure 7B.9.2:  Distribution of Pecked Fragments by Material by Terrace 
 
On Terrace One, pecked stone fragments were found in Feature #162 (one felsite); in 
Feature #172 (one argillite); and in Feature #178 (one quartzite).  On Terrace Two, 
ground stone fragments were found in Feature #217 (one basalt); in Feature #220 (one 
quartzite); in Feature #221 (2 quartzite), associated with radiocarbon dates of 6120+290 
B.P. and 3530+160 B.P.; and in Feature #241 (two basalt).  On Terrace Three, they were 
found in Feature #27 (two granodiorite, one basalt, one granite), associated with a 
radiocarbon date of 4770+50 B.P. – the granodiorite specimens may be parts of the 
same broken tool; in Feature #74 (one granodiorite), associated with a radiocarbon date 
of 5570+120 B.P.; in Feature #84 (one basalt); in Feature #96 (one granite), associated 
with a radiocarbon date of 2200+100 B.P.; and in Feature #117 (one argillite).  These 
dates span the late Middle Archaic through the Early Woodland period. 
 
Figure 7B.9.3:  Pecked Stone Fragments 
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10.  Ground Stone Fragments:  (see Figures 7B.10.1-4) 
These are pieces of tools which show grinding on one surface.  Where they were found 
together it may be assumed that they were pieces of the same broken tool, but no 
attempts were made to refit the fragments.  There were 94 of them in all.  Their average 
length is 27.90 mm; their average width is 18.40 mm; their average thickness is 10.56 
mm; and their average weight is 11.76 g – thus, they are significantly smaller than the 
pecked stone fragments.  Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 3 7 28 38 
B1 3 1 2 6 
B2 2 6 29 37 
C 3 0 1 4 
REEXCAVATION 0 0 1 1 
BALK 0 1 1 2 
SURFACE 0 4 0 4 
TOTAL 11 19 63 93 
     Figure 7B.10.1:  Distribution of Ground Stone Fragments by Level by Terrace 
 
Like the pecked stone fragments, the frequency when factored for excavated area is 
greatest for Terrace Two at 0.50 per square meter, followed by Terrace Three, at 0.40 
per square meter, followed by Terrace One at 0.17 per square meter.  The distribution 
by material is given in Figure 7B.10.2 below: 
 
Terrace 1 2 3 Total 
Argillite 2 7 27 36 
Arkose 0 1 2 3 
Basalt 3 4 4 11 
Felsite 1 0 3 4 
Gneiss 0 0 1 1 
Granite 1 1 7 9 
Granodiorite 1 0 2 3 
Quartz  0 0 1 1 
Quartzite 0 3 6 9 
Siltstone 3 3 10 16 
Total 11 19 63 93 
Figure 7B.10.2:  Distribution of Ground Stone Fragments by Material by Terrace 
 
On Terrace One, ground stone fragments were found in Feature #137 (1 siltstone) and in 





Figure 7B.10.3:  Ground Stone Fragments 
 




On Terrace Two, they were found in Feature #218 (one siltstone), associated with a 
radiocarbon date of 1940+120 B.P.; in Feature #226 (one argillite), associated with a 
radiocarbon date of 6360+220 B.P; in Feature #229 (one siltstone); in Feature #230 (one 
basalt); in Feature #236 (one quartzite), associated with a radiocarbon date of 2840+140 
B.P.; and in Feature #241 (one argillite).   
 
On Terrace Three, they were found in Feature #19 (four argillite, four siltstone, one 
gneiss, one quartzite), associated with a radiocarbon date of 6250+80 B.P. – the 
siltstone fragments may be parts of the same broken tool; in Feature #27 (one argillite, 
one granite), associated with a radiocarbon date of 4770+50 B.P.; in Feature #35 (one 
siltstone); in Feature #40 (3 granite, one argillite, one arkose, one quartzite) – the three 
granite fragments may be parts of the same broken tool; in Feature #46 (three argillite), 
associated with a radiocarbon date of 3640+70 B.P. – all three fragments may be parts 
of the same broken tool; in Feature #67 (one argillite, one siltstone), associated with a 
radiocarbon date of 3790+110 B.P.; in Feature #69 (one siltstone), associated with a 
radiocarbon date of 2990+70 B.P.; in Feature #71 (one quartzite); in Feature #74 (one 
granite, one granodiorite), associated with a radiocarbon date of 5770+120 B.P.; and in 
Feature #76 (one argillite).  The recoveries from Feature #19 are above 4σ above the 
mean for Terrace Three of 2.90; while those from Feature #40 are above 2σ above the 
mean. 
 
The horizontal distribution of pecked and ground stone fragments, combined, shows 
five cells with frequencies above 3σ above the mean:  on Terrace One, S30E160 and 
S70E130; on Terrace Two, N15E85; and on Terrace Three, S55W25 and S75W10.  The 
highest frequency is less than 8σ above the mean.  There are eight cells on Terrace One, 
nine cells on Terrace Two, and six cells on Terrace Three with medium frequencies; and 
three cells on Terrace One, ten cells on Terrace Two, and fourteen cells on Terrace 
Three with low frequencies greater than zero.  The variance-mean ratio is 3.44.  The 
combined percentage of excavated pecked and ground fragments in high- and medium-
density cells is 43.5%. 
 
Collectively, both pestles and fragments have variance-mean ratios in the somewhat 
clustered category, while the miscellaneous types, combined, have a variance-mean 
ration indicative of a more dispersed pattern, as shown in Figure 7B.10.5: 
 
Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in MF 
cells # LF cells 




Fragments 3.44 8 5 8.9% 24 34.7% 27 56.5% 291 
Pestles 2.35 10 13 26.5% 10 36.1% 16 37.3% 330 
Misc. Pecked & Ground 0.31 9 6 33.3% 4 16.7% 7 50.0% 340 





C. Rough Stone Tools:  These are tools that show signs of battering, or rough-shaping, for a 
variety of purposes.  There were 996 of them, 2.85% of the total artifact assemblage. 
 
1.  Hammerstones:  (see Figures 7C.1.1 -4) 
These are spherical or ovate cobbles which show signs of battering wear on one or both 
ends.  They could have been used for percussion flaking, for driving wedges into bone to 
extract marrow, or for other tasks which required hard hammering.  There were 539 of 
them in all.  Their average length was 70.71 mm; their average width was 54.38 mm; 
their average thickness was 41.80 mm; and their average weight was 271.83 g.   
Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 1 3 3 7 
A3 46 34 100 180 
A4 0 2 0 2 
B1 11 8 8 27 
B2 90 77 88 255 
C 27 16 3 46 
BALK 1 3 1 5 
FILL 0 1 1 2 
WASH-IN 0 0 3 3 
BURROW 0 1 1 2 
SURFACE 0 10 0 10 
TOTAL 176 155 208 539 
Figure 7C.1.1:  Distribution of Hammerstones by Level by Terrace 
 
While, as usual, the totals for Terrace Three are highest, when the excavated areas is 
factored in Terrace Three has the lowest frequency, 1.23  per square meter, followed by 
Terrace One at 2.77 per square meter and Terrace Two at 4.34 per square meter.  Their 
distribution by material is given below: 
Terrace 1 2 3 Total 
Argillite 1 0 1 2 
Arkose 2 0 5 7 
Basalt 3 10 3 16 
Breccia 0 1 0 1 
Conglomerate 1 3 2 6 
Diabase 1 0 0 1 
Diorite 0 1 0 1 
Felsite 2 3 2 7 
Gneiss 0 2 1 3 
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Granite 92 79 120 291 
Granodiorite 12 16 16 46 
Quartz 6 9 11 26 
Quartzite 55 31 45 131 
Siltstone 1 0 2 3 
Total 176 155 208 539 
Figure 7C.1.2:  Distribution of Hammerstones by Material by Terrace 
 
This is a rather different suite of materials than found for chipped stone tools:  granite 
 predominates, followed by quartzite and granodiorite, similarly on all three terraces.   
 
Horizontally, hammerstones were found in considerable quantities on all three terraces, 
with six cells on Terrace One (N20E110, S30E120, S50E110, S60E110, S60E120, and 
S70E120), three cells on Terrace Two (N05E45, S00E80, and S05E85), and two cells on 
Terrace Three (S20W30 and S75W20) having frequencies above 3σ above the mean 
(S20W30 was above 6σ above the mean).  There were ten cells on Terrace One, eleven 
cells on Terrace Two, and seven cells on Terrace Three with medium densities; and 27 
cells on Terrace One, 14 cells on Terrace Two, and 60 cells on Terrace Three with low 
densities greater than zero.  The variance-mean ratio was 34.10, the highest of any 
rough stone tool type.  The percentage of hammerstones in high- and medium density 
cells was the lowest of any rough stone tool type, 38.8%. 
 
On Terrace One, hammerstones were found in Feature #136 (three granite, one 
quartzite); in Feature #140 (one quartzite); in Feature #147 (five granite, four quartzite); 
in Feature #158 (one quartzite);  in Feature #159 (one quartzite), associated with a 
radiocarbon date of 790+70 B.P.; in Feature #160 (one granodiorite);  in Feature #162 
(one granite, one quartzite);  in Feature #165 (one conglomerate);  in Feature #167 (one 
granite, one quartzite); in Feature #168(one basalt);  in Feature #171 (three quartzite, 
two granite, one quartz); in Feature #172 (one granite, one quartz, one quartzite); in 
Feature #175 (one diabase, one granite); in Feature #176 (one quartzite);  in Feature 
#178 (one granite);  in Feature #185 (two granite, two quartzite, one quartz); in Feature 
#187 (one quartzite), associated with a radiocarbon date of 3520+80 B.P.; in Feature 
#188 (thirteen granite, three quartzite, one arkose, one basalt); in Feature #194 (one 
quartzite);  in Feature #195 (one granite), associated with a radiocarbon date of 
3400+100 B.P.; in Feature #196 (three granite, two quartzite, one quartz); in Feature 
#197 (8 granite, one granodiorite, one quartzite); in Feature #198 (three granite); in 
Feature #200 (two quartzite, one granite); in Feature #201(1 granite);  in Feature #208 
(two quartzite, one granite); and in Feature #210 (one basalt, one quartzite).  The 
recoveries from Feature #188 are above 4σ above the mean of 3.25; while those from 




On Terrace Two, hammerstones were found in Feature #4 (one granite);  in Feature #12 
(one quartz), associated with a radiocarbon date of 4890+70 B.P.; in Feature #213 (three 
quartzite, two granite); in Feature #214 (one granite);  in Feature #216 (two granite);  in 
Feature #217 (one granite);  in Feature 218 (one basalt, one quartzite), associated with a 
radiocarbon date of 1940+120 B.P.; in Feature #220 (three granite, three quartzite, one 
granodiorite); in Feature #221 (one granite, one granodiorite), associated with 
radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in Feature #222 (one breccia, 
one granite); in Feature #224 (two granite); in Feature #226 (two granite, one 
granodiorite, one quartz, one quartzite), associated with a radiocarbon date of 
6360+220 B.P; in Feature #230 (three granite, one diorite, one quartz); in Feature 
#231(one quartzite);  in Feature #232 (three granite, two granodiorite, one basalt, one 
quartzite); in Feature #233 (two granite, one granodiorite); in Feature #234 (five 
quartzite, three granite); in Feature #235 (two granite, one felsite, one quartzite); in 
Feature #236 (six granite, two granodiorite, two quartzite, one felsite), associated with a 
radiocarbon date of 2840+140 B.P.; in Feature #241 (three granite, one granodiorite, 
one quartzite); and in Feature #243 (one granite).  The recoveries from Feature #236 are 
above 3σ above the mean of 3.62, while those from Features #220, #232, and #234 
were above 2σ above the mean. 
 




On Terrace Three, hammerstones were found in Feature #19 (four granite, two 
quartzite, one basalt, one granodiorite, one quartz), associated with a radiocarbon date 
of 6250+80 B.P.; in Feature #20 (two granite, one felsite); in Feature #27 (twelve granite, 
one basalt), associated with a radiocarbon date of 4770+50 B.P.; in Feature #28 (one 
siltstone), associated with a radiocarbon date of 3010+80 B.P.; in Feature #30 (one 
arkose);  in Feature #33 (one arkose); in Feature #40 (one arkose, one granite, one 
granodiorite); in Feature #45 (one quartzite);  in Feature #46 (three granodiorite, two 
granite, two quartzite), associated with a radiocarbon date of 3640+80 B.P.; in Feature 
#49 (one granite);  in Feature #50 (three granite), associated with a radiocarbon date of 
4740+80 B.P.; in Feature #58 (one granite);  in Feature #63 (two granite, one quartzite); 
in Feature #65 (one granite);  in Feature #66 (three granite, one felsite, one 
granodiorite, one quartzite); in Feature #69 (six granite, two granodiorite), associated  
Figure 7.C.1.4:  Hammerstones 
with a radiocarbon date of 2990+70 B.P.; in Feature #74 (one granite), associated with a 
radiocarbon date of 5770+120 B.P.; in Feature #84 (one granite); in Feature #86 (two 
granite); in Feature #88 (one granite);  in Feature #89 (two granite); in Feature #91 (one 
granite, one quartz, one quartzite); in Feature #96 (one granite, one granodiorite, one 
quartzite, one siltstone), associated with a radiocarbon date of 2200+100 B.P.; in 
Feature #98 (one quartzite), associated with a radiocarbon date of 8060+200 B.P.; in 
Feature #99 (one quartzite), associated with a radiocarbon date of 2870+270 B.P.; in 
Feature #102 (one quartzite), associated with a radiocarbon date of 3850+140 B.P.; in 
Feature #103 (one quartzite);  in Feature #104 (one quartzite);  in Feature #108 (one 
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quartzite); in Feature #110 (one granodiorite, one quartzite); in Feature #111 (one 
granodiorite), associated with a radiocarbon date of 1130+100 B.P.; in Feature #113 
(one granite);  in Feature #122 (one granite);  and in Feature #128 (one granite).  The 
recoveries from Feature #27 were above 4σ above the mean of 2.62; those from 
Features #19, #46, and #69 were above 3σ above the mean, and those from Feature #66 
were above 2σ above the mean.  These dates cover the entire range of occupation, 
from the Early Archaic to the Late Woodland period. 
 
2.  Nutting Stones (see Figures 7C.2.1-4): 
These are stones with at least one flat surface, with one or more circular or oval 
depressions pecked into it, of a size which could fit a hickory nut (ca. 3 cm). Most of 
them are relatively flat slabs.  In his typology of domestic products, Fowler (1963) 
referred to these as “pitted pounding stones” and opined that the pits had been used 
“as finger grips for an implement used in crushing and kneading clay,” but this seems 
improbable.  There were 58 of these.  Their average length was 99.05 mm; their average 
width was 70.59 mm; their average thickness was 42.41 mm; their average weight was 
756.27 g.  Their distribution by level is below: 
Terrace 1 2 3 Total 
A3 8 5 12 25 
B1 2 1 1 4 
B2 2 10 12 24 
C 0 4 0 4 
SURFACE 0 1 0 1 
Total 12 21 25 58 
Figure 7C.2.1:  Vertical Distribution of Nutting Stones by Level by Terrace 
 
When factored for excavated area, the frequencies are as follows:  Terrace One = 0.18 
per square meter; Terrace Two = 0.59 per square meter; Terrace Three = 0.15 per 
square meter.  Their distribution by material is given in Figure 7C.2.2 below.  Granite 
and quartzite predominated.   
Terrace 1 2 3 Total 
Argillite 1 0 1 2 
Arkose 2 1 6 9 
Conglomerate 0 0 1 1 
Granite 4 9 12 25 
Granodiorite 1 2 0 3 
Quartzite 4 8 4 16 
Siltstone 0 1 1 2 
Total 12 21 25 58 




Horizontally, nutting stones were scattered through all three terraces.  Six cells on 
Terrace One (S05E140, S50E130. S60E120, S70E130, S75E125, and S80E145), three cells 
on Terrace Two (N10E80, N05E65, and N05E85), and three cells on Terrace Three 
(S60W05, S75W35, and S85W40) had frequencies above 3σ, but in all cases except for 
S60E120, N10E80, and N05E85 this was due to the finding of a single nutting stone in a 
50 cm x 50 cm test unit.  There was one cell on Terrace One, three cells on Terrace Two, 
and four cells on Terrace Three with medium densities – on Terrace Three, all located on 
the southern edge of the excavated area.  There were three cells on Terrace One, two 
cells on Terrace Two, and twelve cells on Terrace Three with low densities greater than 
zero.  The variance-mean ratio was 1.30, the lowest of any rough stone tool types.  The 
percentage of nutting stones in high- and medium-density cells was 57.9%, thehighest of 
any rough stone tool types. 
 




On Terrace One, nutting stones were found in Feature #162 (one arkose) and Feature 
#171 (one granodiorite).   On Terrace Two, they were found in Feature #216 (one 
granite); Feature #218 (one arkose), associated with a radiocarbon date of 1940+120 
B.P.); Feature #220 (one granite, one quartzite);  Feature #229 (one granite, one 
quartzite), and Feature #236 (two quartzite, one granite, one granodiorite), associated 
with a radiocarbon date of 2840+140 B.P.   On Terrace Three, they were found in 
Feature #20 (one granite), Feature #27 (one quartzite), associated with a radiocarbon 
date of 4770+50 B.P.); Feature #29 (one granite), Feature #46 (two quartzite, one 
granite), associated with a radiocarbon date of 3640+80 B.P.; Feature #50 (one granite),  
associated with a radiocarbon date of 4740+80 B.P.;  Feature #69 (one quartzite), 
associated with a radiocarbon date of 2990+70 B.P.;  Feature #74 (one arkose, one 
granite), associated with a radiocarbon date of 5770+120 B.P.;  Feature #96 (one 
granite), associated with a radiocarbon date of 2200+100 B.P.;  and Feature #113 (one 
argillite).  These dates span the Late Archaic through Early Woodland periods. 
 
 
Figure 7.C.2.4:  Nutting Stones 
 
 
3.  Pounding Stones:  (see Figures 7C.3.1-4) 
Many of these are similar in form to hammerstones, though on average they are slightly 
larger, by a factor of about 1.25 in linear dimensions, and they are slightly more than 
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double in weight.  Unlike hammerstones, they show battering wear on one or both 
broad surfaces rather than on the ends.  It is possible that some of these were used in 
conjunction with nutting stones, as in the mano-metate sets of the Southwest; however, 
the two tool types are only paired in 18 cells.  There were 132 pounding stones in all.  
Their average length was 89.5 mm; their average width was 69.1 mm; their average 
thickness was 52.5 mm; their average weight was 535.85 g.    
Their distribution by level is below: 
Terrace 1 2 3 Total 
A1 1 1 1 3 
A3 3 11 14 28 
B1 2 0 3 5 
B2 25 30 27 72 
C 4 8 0 12 
BURROW 0 1 0 1 
SURFACE 0 1 0 1 
TOTAL 35 52 45 132 
Figure 7C.3.1:  Distribution of Pounding Stones by Level by Terrace 
 
When factored for excavated area, the frequencies are as follows:  Terrace One = 0.55 
per square meter; Terrace Two = 1.45 per square meter; Terrace Three = 0.26 per 
square meter.  Their distribution by material is given below.  Granite, quartzite, and 
granodiorite predominated. 
Terrace 1 2 3 Total 
Argillite 1 0 0 1 
Arkose 2 0 1 3 
Basalt 1 3 0 4 
Conglomerate 0 2 0 2 
Felsite 0 1 0 1 
Granite 14 33 29 76 
Granodiorite 10 1 6 17 
Quartz 0 1 1 2 
Quartzite 7 10 8 25 
Siltstone 0 1 0 1 
Total 35 52 45 132 
Figure 7C.3.2:  Distribution of Pounding Stones by Material by Terrace 
 
Horizontally, pounding stones were found in four cells on Terrace One (N10E130, 
S45E115, S45E155, and S70E120) and in three cells on Terrace Two (N25E35, N20E60, 
and N05E45) in frequencies above 3σ above the mean.  No cells on Terrace Three had 
frequencies higher than 3σ above the mean.  No cell had frequencies higher than 10σ 
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above the mean.  There were four cells on Terrace One, six cells on Terrace Two, and 
five cells on Terrace Three with medium densities; and nine cells on Terrace One, ten 
cells on Terrace Two, and thirteen cells on Terrace Three with low densities greater than 
zero.  The variance-mean ratio was 4.90.  The percentage of pounding stones in high- 
and medium-density cells was 50.9%. 
 
Figure 7C.3.3:  Pounding Stones 
 
On Terrace One, they were found in Feature #136 (one granite); in Feature #162 (one 
granite);  in Feature #171 (one argillite, one granite, one granodiorite, one quartzite); in 
Feature #172 (one granodiorite, one quartzite);  in Feature #175(one quartzite);  in 
Feature #187 (one granodiorite), associated with a radiocarbon date of 3520+80 B.P.; in 
Feature #188 (two granite, two granodiorite); in Feature #189 (one granite);  in Feature 
#194 (one granite, one granodiorite); in Feature #195 (one granite), associated with a 
radiocarbon date of 3400+100 B.P.; in Feature #196 (one quartzite);  in Feature #197 (2 
granite, one granodiorite, one quartzite);  in Feature #200 (one arkose);  and in Feature 




On Terrace Two, they were found in Feature #1 (one granite); Feature #213 (one 
granodiorite);  in Feature #216 (two granite, one siltstone); in Feature #217 (one 
quartzite);  in Feature #218 (one quartzite), associated with a radiocarbon date of 
1940+120 B.P.; in Feature #219 (one granite); in Feature #221 (one basalt), associated 
with radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in Feature #222 (three 
granite); in Feature #228 (one quartz);  in Feature #230 (six granite, two quartzite, one 
basalt); in Feature #232 (one granite, one quartzite); in Feature #234 (one granite); in 
Feature #235 (one granite);  and in Feature #236 (two granite, one conglomerate), 
associated with a radiocarbon date of 2840+140 B.P. 
 
 
   Figure 7C.3.4:  Horizontal Distribution of Pounding Stones 
 
On Terrace Three, they were found in Feature #19 (four granite, one granodiorite), 
associated with a radiocarbon date of 6250+80 B.P.; in Feature #20 (2 granite, one 
quartzite); in Feature #27 (two granodiorite, one quartz, one quartzite), associated with 
a radiocarbon date of 4770+50 B.P.; in Feature #36 (one granite);  in Feature #40 (one 
granite);  in Feature #46 (four granite, one quartzite), associated with a radiocarbon 
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date of 3640+80 B.P.; in Feature #69 (one quartzite), associated with a radiocarbon date 
of 2990+70 B.P.; in Feature #74 (one granite, one granodiorite), associated with a 
radiocarbon date of 5770+120 B.P.; in Feature #96 (one granite, one granodiorite), 
associated with a radiocarbon date of 2200+100 B.P.; in Feature #102 (one 
granodiorite), associated with a radiocarbon date of 3850+140 B.P.; in Feature #103 
(one granite);  and in Feature #112 (one granite).  These dates span from the late Middle 
Archaic through the Early Woodland period. 
 
4.  Anvils:  (see Figures 7C.4.1-4) 
These were relatively flat slabs showing battering wear on one or both flat surfaces.  
They could have been used as platforms for bipolar reduction of chipped stone tools, or 
for other tasks requiring a flat surface.  There were 157 in all.  Their average length was 
317.71 mm; their average width was 126.65 mm; their average thickness was 48.82 mm; 
and their average weight was 1431.94 g.   
 
Their distribution by level is given below: 
Terrace 1 2 3 Total 
A3 8 13 16 37 
B1 13 0 1 14 
B2 38 22 28 76 
C 6 5 0 11 
FILL 0 0 3 3 
WASH-IN 0 0 1 1 
SURFACE 0 3 0 3 
TOTAL 65 43 49 157 
Figure 7C.4.1  Distribution of Anvils by Level by Terrace 
When factored for excavated area, Terrace Two has the highest frequency, at 1.48 per 
square meter, followed by Terrace One at 0.93 per square meter and Terrace Three at 
0.29 per square meter.   
The distribution by material is given below: 
Terrace 1 2 3 Total 
Argillite 10 4 1 15 
Arkose 28 21 28 77 
Granite 10 14 9 33 
Granodiorite 6 1 2 9 
Quartz 0 0 3 3 
Quartzite 4 0 3 7 
Siltstone 7 3 3 13 
Total 65 43 49 157 
          Figure 7C.4.2:  Distribution of Anvils by Material by Terrace 
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There was an obvious preference  for arkose (49.0%), probably derived from the outcrop 
adjacent to the site.  Horizontally, the frequency of anvils exceeded 3σ above the mean 
in seven cells on Terrace One, (N10E150,N/S00E130, S10E140,S30E140, S35E155, 
S40E130, and S50E130); in two cells on Terrace Two (N20E80 and S03E85); and in one 
cell onTerrace Three (S80W40).  No cells exceed 7σ in density.   There were fourteen 
cells on Terrace One, four cells on Terrace Two, and eight cells on Terrace Three with 
medium densities; and eleven cells on Terrace One, nine cells on Terrace Two, and 
thirteen cells on Terrace Three with low densities greater than zero.   The variance-




Figure 7C.4.3:  Anvils 
 
On Terrace One, anvils were found in Feature #136 (one granite); in Feature #144 (one 
arkose);  in Feature #147 (one siltstone);  in Feature #158 (one arkose);  in Feature #159 
(one arkose), associated with a radiocarbon date of 790+70 B.P.; in Feature #162 (one 
argillite, one granite, one siltstone); in Feature #168 (one arkose);  in Feature #171 
(three granodiorite, one argillite); in Feature #175 (one arkose, one granite);  in Feature 
#178 (one arkose);  in Feature #179 (one arkose), associated with a radiocarbon date of 
5350+40 B.P.; in Feature #185 (one granite);  in Feature #186 (one arkose);  in Feature 
#187 (one arkose, one granite, one quartzite), associated with a radiocarbon date of 
3520+80 B.P.; in Feature #188 (four arkose, three granite, one argillite, one siltstone); in 
Feature #190 (one argillite); in Feature #196 (one argillite, one arkose);  in Feature #197 
(one granite, one siltstone); and in Feature #207 (one arkose). The recoveries from 
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Feature #188 were above 4σ above the mean of 1.85, while those from Feature #171 
were above 2σ above the mean. 
 
On Terrace Two, anvils were found in Feature #216 (two granite); in Feature #218 (three 
arkose), associated with a radiocarbon date of 1940+120 B.P.; in Feature #221 (one 
argillite), associated with radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in 
Feature #228 (one argillite);  in Feature #229 (one arkose);  in Feature #232 (one granite, 
one siltstone); in Feature #234 (one arkose, one granite); in Feature #235 (two granite, 
one argillite); in Feature #236 (two arkose, two granite, one siltstone), associated with a 
radiocarbon date of 2840+140 B.P.; in Feature #243 (one granite); and in Feature #245 
(one arkose). 
  Figure 7C.4.4:  Horizontal Distribution of Anvils 
On Terrace Three, anvils were found in Feature #19 (one granodiorite), associated with 
a radiocarbon date of 6250+80 B.P.; in Feature #27 (three arkose, two granite, one 
siltstone), associated with a radiocarbon date of 4770+50 B.P.; in Feature #33 (one 
arkose);  in Feature #46 (three arkose, one granite) associated with a radiocarbon date 
of 3640+80 B.P.; in Feature #49 (one arkose, one granite); in Feature #50 (one arkose), 
associated with a radiocarbon date of 4740+80 B.P.; in Feature #66 (one arkose, one 
granite); in Feature #74 (one arkose, one granite), associated with a radiocarbon date of 
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5770+120 B.P.; in Feature #83 (one granodiorite, one quartzite), associated with a 
radiocarbon date of 3240+140 B.P.; in Feature #94 (one arkose);  in Feature #95 (one 
arkose);  in Feature #96 (one granite), associated with a radiocarbon date of 2200+100 
B.P.; in Feature #102 (one arkose), associated with a radiocarbon date of 3850+140 B.P.; 
in Feature #111 (one arkose), associated with a radiocarbon date of 1130+100 B.P.; in 
Feature #117 (one arkose);  and in Feature #123 (one arkose), associated with a 
radiocarbon date of 2460+120 B.P.  These dates span the range from the late Middle 
Archaic through the Late Woodland period.  In the A3 zone of a unit on Terrace Three, in 
association with an anvil, a large stone was found propping it up; this was interpreted as 
an anvil foot.  It was of grey quartzite and measured 149.8 mm in lengths, 110.9 mm in 
width, 102.8 mm in thickness, and weight 1732.7 g.  
  
5.  Mortars:  (see Figure 7C.5.1) 
These were large, blocky stones which showed signs of battering on one flat surface.  
They may have been used in processing vegetable foods.  Thirteen of them were found 
in all:  eight of granite, three of arkose, and one each of quartzite and granodiorite. 
Their average length was 218.61 mm; their average width was 169.42 mm; their average 
thickness was 95.48 mm; and their average weight was 4468.41 g.   On Terrace One, one 
of arkose was found in the B1 zone, and two, one of arkose and one of quartzite were 
found in Feature #188, and one of granite was found in Feature #162.  On Terrace Two, 
one of granite was in the A3 zone, one of granite and one of granodiorite were in the C 
zone; one of granite was found in Feature #213; two of granite were found in Feature 
#232; and two of granite were found in Feature #234.  None were found on Terrace 
Three.   
 




6.  Digging Tools:  (see Figures 7C.6.1-3) 
These were large, flat slabs showing wear at one end, sometimes with distinct stems at 
the opposite end.  There were 25 of these.  Their average length was 135.51 mm; their 
average widthwas 77.83 mm; their average thickness was 23.29 mm; and their average 
weight was 323.44 g.  Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 0 1 12 13 
B1 3 0 0 3 
B2 1 4 3 8 
TOTAL 4 5 16 25 
       Figure 7C.6.1:  Distribution of Digging Tools by Level by Terrace 
 
When factored for excavated area, Terrace Two has the highest frequency, at 0.14 per 
square meter, followed by Terrace Three at 0.09 per square meter and Terrace One at 
0.06 per square meter.  Their distribution by material is given below: 
Terrace 1 2 3 Total 
Argillite 1 3 2 6 
Arkose 1 1 8 10 
Felsite 0 0 1 1 
Gabbro 0 0 1 1 
Granite 1 0 1 2 
Quartzite 0 1 1 2 
Siltstone 1 0 2 3 
Total 4 5 16 25 
  Figure 7C.6.2:  Distribution of Digging Tools by Material by Terrace 
 
Figure 7C.6.3:  Digging Tools 
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On Terrace One, an argillite digging tool was found in Feature #197, and another of 
granite was found in Feature #175.  On Terrace Two, single  arkose digging tools were 
found in Feature #218, associated with a radiocarbon date of 1940+120 B.P.; and in 
Feature #245.  Single argillite digging tools were found in Feature #221, associated with 
radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in Feature #232; and in Feature 
#236, associated with a radiocarbon date of 2840+140 B.P.  On Terrace Three, two 
digging tools were found in Feature #27 (1 granite, 1 siltstone), associated with a 
radiocarbon date of 4770+50 B.P.; and one of arkose was in Feature #113.  These dates 
span from the late Middle Archaic through the Early Woodland period. 
7.  Hoes:  (see Figure 7C.7.1) 
These are similar to digging tools, but are somewhat more formally shaped.  They are 
presumed to be associated with the Late Woodland period, when horticulture had 
made its way to New England.  Two of them with distinct stems were recovered in 
Feature #234 on Terrace Two, one of argillite and one of granodiorite.  A third hoe of 
arkose, more triangular in shape, was found on the surface.  Their average length was 
133.13 mm; their average width was 84.03 mm; their average thickness was 25.53 mm; 
and their average weight was 348.65 g.  None were found on Terraces One and Three. 
 
 
Figure 7C.7.1:  Stem Hoe 
 
8.  Abraders: (see Figures 7C.8.1-3) 
These were mostly stones of granular materials which could be used to abrade wood or 
bone shafts, or other tools. There were 27 of these.   Their average length was 68.83 
mm; their average width was 47.19 mm; their average thickness was 23.68 mm; and 
their average weight was 188.03 g.  Their distribution by level is below: 
Terrace 1 2 3 Total 
A3 3 1 5 9 
B2 1 3 12 16 
C 1 0 0 1 
SURFACE 0 1 0 1 
TOTAL 5 5 17 27 




When factored for excavated area, the results were relatively equal:  0.08 per square 
meter for Terrace One, 0.14 per square meter for Terrace Two, and 0.10 per square 
meter for Terrace Three.  Their distribution by material is given below: 
Terrace 1 2 3 Total 
Argillite 0 1 0 1 
Arkose 0 2 8 10 
Conglomerate 0 0 1 1 
Felsite 0 0 1 1 
Granite 2 0 0 2 
Granodiorite 3 1 1 5 
Quartz 0 1 1 2 
Quartzite 0 0 1 1 
Siltstone 0 0 4 4 
Total 5 5 17 27 




    Figure 7C.8.3:  Abraders 
 
One granodiorite abrader was found in Feature #196 on Terrace One.  On Terrace Two, 
they were found in Feature #10 (one quartz), associated with a radiocarbon date of 
4890+70 B.P.; in Feature #216 (one granodiorite); in Feature #226 (one quartzite), 
associated with a radiocarbon date of 6360+220 B.P; and in Feature #228 (one 
granodiorite).  On Terrace Three, abraders were found in Feature #19 (one arkose, one 
siltstone), associated with a radiocarbon date of 6250+80 B.P.; in Feature #27 (one 
arkose, one felsite), associated with a radiocarbon date of 4770+50 B.P.; in Feature #46 
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(one arkose), associated with a radiocarbon date of 3640+80 B.P.; in Feature #66 (one 
arkose); in Feature #74 (one siltstone), associated with a radiocarbon date of 5770+120 
B.P.; in Feature #98 (one granodiorite, one quartzite), associated with a radiocarbon 
date of 8060+200 B.P.; and in Feature #120 (three arkose).  These dates span the period 
from the Early Archaic through the Transitional Archaic. 
 
9.  Sharpening Stones:  (see Figures 7C.9.1-3) 
These were somewhat similar to smoothing stones, but were not pecked or ground, and 
could have been used to sharpen the tips of wood or bone tools.  There were 20 of 
these.  Their average length was 103.85 mm; their average width was 51.78 mm; their 
average thickness was 32.04 mm; and their average weight was 568.62 g.  Their 
distribution by level is given below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 1 2 2 5 
B1 0 0 1 1 
B2 1 5 6 12 
C 0 0 1 1 
SURFACE 0 1 0 1 
TOTAL 2 8 10 20 
     Figure 7C.9.1:  Distribution of Sharpening Stones by Level by Terrace 
 
When factored for excavated area, Terrace Two is clearly the highest, at 0.22 per square 
meter, followed by Terrace Three at 0.06 per square meter and Terrace One at 0.03 per 
square meter.  Their distribution by material is given below: 
Terrace 1 2 3 Total 
Argillite 1 3 5 9 
Granite 0 1 0 1 
Granodiorite 0 2 0 2 
Quartz 0 0 1 1 
Quartzite 0 0 1 1 
Siltstone 1 2 3 6 
Total 2 7 11 20 
Figure 7C.9.2:  Distribution of Sharpening Stones by Material by Terrace 
 
On Terrace One, a siltstone sharpening stone was found in Feature #183.  On Terrace 
Two, sharpening stones were found in Feature #222 (one granite); in Feature #229 (two 
granodiorite); and in Feature #234 (one argillite, one siltstone).   On Terrace Three, they 
were found in Feature #19 (one argillite), associated with a radiocarbon date of 6250+80 
B.P.; in Feature #40 (one siltstone); and in Feature #46 (one argillite, one quartzite, one 
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siltstone), associated with a radiocarbon date of 3640+80 B.P.  These dates span from 
the late Middle Archaic through the Transitional Archaic. 
 
          Figure 7C.9.3:  Sharpening Stones 
 
10.  Whetstones (see Figure 7C.10.1):  
These were flat stones with trapezoidal cross-sections, which could have been used to 
sharpen wood or bone tools.  Only two were found, both of argillite, on Terrace Three:  
in Feature #46, associated with a radiocarbon date of 3640+70 B.P.; and in Feature #59.   
Their average length was 69.3 mm; their average width was 30.5 mm; their average 
thickness was 21.3 mm; and their average weight was 62.73 g. 
 
Figure 7C.10.1:  Whetstone 
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11.  Notched Pebbles:  (see Figure 7C.11.1) 
These were relatively small sized pebbles with one or more notch on the sides.  They 
might have been used as fishing line weights.  Ten of these were recovered:  six of 
argillite, two of siltstone, and one each of granite and quartzite.  Their average length 
was 46.33 mm; their average width was 31.28 mm; their average thickness was 11.44 
mm; and their average weight was 28.49 g.  One was from the A1 zone; two from the A3 
zone; three from the surface.  On Terrace Two, one was found in Feature #12, associated 
with a radiocarbon date of 4890+70 B.P.  On Terrace Three, two were found in Feature 
#27, associated with a radiocarbon date of 4770+50 B.P.; and one was found in Feature 
#86.  None were found in features on Terrace One.  They are only attested from the Late 
Archaic period at this site. 
 
 
Figure 7C.11.1:  Notched Pebbles 
 
12.   Sinew Stones:  (see Figure 7C.12.1) 
These are stones which have one or more narrow notches on one face which could have 
been used for straightening sinews for cordage.  There were only five of them found, two 
of argillite, two of quartzite, and one of quartz.  None were found on Terrace Two; two 
were on Terrace One, and three on Terrace Three.  Their average length was 65.23 mm; 
their average width was 32.95 mm; their average thickness was 17.22 mm; and their 
average weight was 68.10 g.  One derived from the B1 zone; two derived from the C 
zone; one derived from the balk, and one was found in Feature #98, associated with a 
radiocarbon date of 8060+200 B.P., on Terrace Three. 
 
13.  Canoe Anchor:  (see Figure 7C.13.1) 
This very large, worked piece of granite was from Feature #245 on Terrace Three, and it 
appeared to have been shaped roughly similar to a plummet, with a knob at one end.  It 
measured 268 mm in length, 209 mm in width, and 206 mm in thickness, and weighed 
approximately 13.5 kg.  Our digital scales were unable to provide accurate results on an 
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object of this size, so a baby scale was used instead, which only gave weights accurate to 




Figure 7C.12.1:  Sinew Stone 
 
 
Figure 7C.13.1:  Canoe Anchor 
 
None of the types from 5 to 13 had enough specimens to warrant a separate chart.  
Collectively, there were five high-density cells on Terrace One (S30E140, S40E150, 
S60E110, S65E145, and S70E130), five on Terrace Two (N30E50, N25E35, N25E55, 
N15E55, and N10E100), and two on Terrace Three (S35W40 and S65W20).  There were 
three cells on Terrace Two and one cell on Terrace Three with medium densities; and five 
cells on Terrace One, four cells on Terrace Two, and twelve cells on Terrace Three with 
low densities greater than zero.  Their variance-mean ratio was 2.03.  The percentage of 




Rough stone tools, altogether, showed a similar diversity of variance-mean ratios and 
percentages to other non-ceremonial artifacts, with only hammerstones falling into the 
highly concentration range, the remainder being somewhat  to moderately concentrated: 
Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in MF 
cells # LF cells 




Hammerstones 34.10 6 11 10.1% 28 18.7% 101 71.2% 209 
Anvils 5.05 6 10 20.4% 25 26.1% 34 53.5% 282 
Pounding Stones 4.90 9 7 24.5% 15 26.4% 32 49.1% 304 
Misc. Rough Stone 2.03 10 11 28.8% 4 12.3% 23 58.9% 335 
Nutting Stones 1.30 9 12 29.8% 8 28.1% 17 42.1% 333 
 
Figure 7C.13.2:  Variance-Mean Ratios for Rough Stone Tools 
 
 
Figure 7C.13.3:  Horizontal Distribution of Miscellaneous Rough Stone Tools 
 
 
D. Vessels:  (see Figures 7D.1-4) 
These were fragments of containers used for cooking or storage.  They are divided by 
material of manufacture.  There were only 23 of these in all, less than 0.01% of the artifact 




1.  Steatite:  Steatite was principally used during the Transitional Archaic period in New 
England, though there are a few outlier radiocarbon dates in both the latter centuries of 
the Late Archaic and into the Early Woodland (Hoffman 1998).  A single body  sherd of a 
steatite vessel was recovered from the A3 zone of a unit on Terrace Two.  It measures 
71.0 mm in length, 27.5 m in width, 16.0 mm in thickness, and weighs 25.25 g. 
 
Figure 7D.1:  Steatite Vessel Fragment 
2.  Pottery:  The remaining 22 sherds were of a coarse, grit-tempered ceramic, two from 
the B1 zone on Terrace One and 21 from Terrace Three.  They could all perhaps be 
considered to be Transitional Archaic to Early Woodland Vinette I ware, though lacking 
larger fragments it is not possible to be certain.  Two were found on Terrace One, one of 
them in Feature #162.  On Terrace Three, with one exception from the B1 zone and one 
from the balk, all were found in the A3 zone.  Their average length was 14.38 mm; their  
average width was 10.76 mm; their average thickness was 5.93 mm; and their average 
weight was 1.05 g.  Twelve of them derive from the highest ground on the Third Terrace, 
so they may be from the breakage of a single vessel as a result of plowing.  Two of the 
features in this area of Terrace Three, Features #99 and #96, date to 2870+270 B.P. and 
2200+100 B.P. respectively, a time when Vinette I pottery was in use, so this is not  
unlikely.  One sherd actually derived from the A3 zone of the unit which contained 
Feature #99.  None were found on Terrace Two.   
 
 




Figure 7D.3:  Horizontal Distribution of Vessels 
 
Horizontally, eight cells on Terrace Three (S30W10, S45W05, S45W10, S45W25, S55W15, 
S55W25, S60W30, and S65W05), and one cell each on Terrace Two (N10E25) and Terrace One 
(S15E155) had vessel frequencies above 3σ above the mean.  There were two other cells on 
Terrace Three with medium densities; and one cell on Terrace One and one cell on Terrace 
Three with low densities greater than zero.  Their variance-mean ratio was rather low, at 0.51, 
and the high- and medium-density cells represented 91.3% of all cells containing vessels.  No 
cells exceeded 8σ in density. 
Terrace 1 2 3 Total 
A3 0 1 19 20 
B1 1 0 1 2 
B2 1 0 0 1 
Total 2 1 20 23 




E.   Ceremonial Objects:   
As noted in the introductory chapter, the quantity and variety of ceremonial objects found at 
the Little League Site are its most significant characteristic, which make it, as far as I am aware, 
unique among sites in the Northeast region.  A total of 29,193 of these items have been 
recovered, constituting 84.50% of the total artifact assemblage.  Whatever other activities were 
being performed at the site, the quantity of artifacts associated with them were overshadowed 
throughout the entire span of its occupation by the presence of these materials.  As Figure 
7E.1.1 shows, with only three exceptions out of 27, every feature which has been dated by 
radiocarbon contains some of these materials – in some cases, many of them.  These dates span 
the entire range of occupations from the Early Archaic through the Late Woodland, with 
calibrated ages from as early as 9300 to 850 years ago (see Chapter Fourteen for definition of 
terms.   
Mean 




8060 + 200 9243 8644 -25.7 GX-32948 98 12 
6360 + 220 7219 -26.4 GX-124439 226 529 
6250 + 80 7295 7020 -25.8 GX-31195 19 719 
6120 + 290 7040 -24.9 GX-124267 221 767 
5770 + 120 6723 6411 -25.8 GX-27301 74 56 
5350 + 40 6261 6020 -26.1 GX-33566 179 8 
5110 + 160 6165 5658 -25.9 GX-26236 34 0 
4890 + 70 5685 5590 -27.1 β-101832 12 0 
4770 + 50 5648 5318 -26.2 GX-27259 27 282 
4740 + 80 5590 5326 -26.4 GX-26237 50 14 
3850 + 140 4496 4007 -25.8 GX-32949 102.1 21 
3790 + 110 4406 3986 -26.0 GX-27302 67 42 
3640 + 80 4087 3835 -26.1 GX-27260 46.6 498 
3530 + 160 3843 -25.3 GX-124268 221 767 
3520 + 80 3693 3897 -25.7 GX-33739 187.1 50 
3400 + 100 3647 -26.6 GX-33768 195.4 52 
3240 + 140 3685 3271 -25.2 GX-32750 83 189 
3010 + 40 3340 3076 -25.4 GX-26235 28 0 
2990 + 70 3322 3076 -26.7 GX-27261 69.1 98 
2870 + 270 3371 2745 -25.8 GX-32946 99 82 
2840 + 140 3013 -25.8 GX-124354 236 519 
2460 + 120 2706 2380 -26.4 GX-33097 123.5 2 
2200 + 100 2121 2342 -27.2 GX-32751 96.1 111 
1940 + 120 1899 -25.8 GX-124064 218.1 102 
1315 + 260 1519 952 -27.1 GX-33098 126 15 
1130 + 100 1171 956 -25.8 GX-32947 111.1 52 
790 + 70 961 785 -27.8 GX-33565 159.1 33 
Figure 7E.1.1:  Radiocarbon Dates and Ceremonial Objects 
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The three exceptions (Features #12, #28, and #34) were all excavated in the 1996 and 1998 
Locational Survey operations, at which time the predominance of ceremonial artifacts at the site 
had not yet been recognized, and it is very likely that many ceremonial objects were discarded 
as non-artifactual in the earlier years of the project.  Therefore, the totals given above should be 
considered as low-end estimates of the actual number of such artifacts present in our 
excavation units from those seasons.   Ceremonial objects were classified according to material 
and type, and are presented below in descending order of frequency.  Discussion of the  
“reexcavated” level in the soil zone tables below will  be found in Chapter Thirteen.   
 
1. Paintstones:  (see Figures 7E.1.2 – 11) 
These are naturally occurring stones which, when ground, produce pigment.  Three 
different minerals are included:  graphite (chemical formula C), which produces black 
or dark grey pigment; hematite (chemical formula Fe2O3), which produces red or 
maroon pigment; and limonite (chemical formula FeO.Fe2O3), which produces yellow-
brown or tan pigment.   A total of 13,800 of these were recovered:  5,094 graphite, 
6,330 hematite; and 2,376 limonite.  While one hematite paintstone was noted 
during the 1985 Massachusetts Historical Commission walkover (Kerber 1985), none 
were observed during the 1996 survey operations; and only three were noted in the 
1998 Locational Survey.  It was not until the 1999 Data Recovery operation that 
hematite and graphite were observed in large quantities.  Limonite was not 
consistently recognized until the 2006 season.  Thus, the quantity of limonite, in 
particular, is smaller than what would be expected had these items been recognized 
in the earlier operations.  Once we began to recognize the importance of these 
materials, each excavator was asked to supply themselves with a white quartz cobble 
to use for performing streak tests (these are abundant in the glacial drift).  There are 
many other types of stone in the glacial drift at the site which are black, red, maroon, 
yellow-brown or tan, but they will not produce streaks as the pigment stones will.    
 
 




The distribution of graphite paintstones at the site by level is given below: 
Terrace 1 2 3 Total 
A1 6 5 27 37 
A3 221 178 546 945 
A4 0 1 0 1 
B1 240 29 153 422 
B2 592 896 1,468 2,471 
C 192 170 121 483 
BALK 25 57 72 154 
FILL 0 24 2 26 
REEXCAVATED 2 0 3 5 
WASH-IN 5 1 30 36 
BURROW 0 10 3 13 
ROOT 0 2 0 2 
SURFACE 0 18 0 18 
TOTAL 1,283 1,391 2,425 5,099 
        Figure 7E.1.3:  Distribution of Graphite Paintstones by Level by Terrace 
 
While Terrace Three obviously produced more of these items, when factored for 
excavated area it actually has the lowest frequency, 14.29 per square meter.  It is 
followed by Terrace One, at 20.17 per square meter, and by Terrace Two, at 38.88 per 
square meter, well over twice the frequency on Terrace Three and nearly twice that on 
Terrace One.  It should be noted that the percentage found in features is high, as high as 
60.6% on Terrace Three.  Their average length was 14.21 mm; their average width was 
9.16 mm; their average thickness was 3.50 mm; and their average weight was 1.20 g.   
 
Horizontally, graphite paintstones were found in nine cells with frequencies above 3σ:  
S15E155, S70E130, and S80E140 on Terrace One; N20E60, N05E45, and N/S00E80 on 
Terrace Two;  and S20W30, S50W10, and S85W35 on Terrace Three.  No cells were 
higher than 7σ in frequency.  There were ten cells on Terrace One, four cells on Terrace 
Two, and three cells on Terrace Three with medium densities; and 78 cells on Terrace 
One, 15 cells on Terrace Two, and 74 cells on Terrace Three with low densities greater 
than zero.  Their variance-mean ratio was very high, 2,680.09.  The percentage of 
excavated graphite paintstones in high- and medium-density cells was 28.4%. 
 
On Terrace One, graphite paintstones were found in Feature #136 (5); in Feature #140 
(9); in Feature #142 (26); in Feature #143 (3); in Feature #146 (1); in Feature #147 (4); in 
Feature #148 (5); in Feature #149 (2); in Feature #150 (5); in Feature #153 (5); in Feature 
#156 (3); in Feature #157 (6); in Feature #158 (1); in Feature #159 (4), associated with a  
radiocarbon date of 790+70 B.P.; in Feature #160 (11); in Feature #161 (1); in Feature 
#162 (5); in Feature #167 (2); in Feature #168 (3); in Feature #171 (14); in Feature #173 
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(1); in Feature #174 (1); in Feature #175 (2), in Feature #177 (1); in Feature #178 (1); in 
Feature #179 (3), associated with a radiocarbon date of 5350+40 B.P.; in Feature #185 
(11); in Feature #186 (1); in Feature #188 (84); in Feature #189 (4); in Feature #190 (2); 
in Feature #193 (2); in Feature #194 (15); in Feature #195 (27), associated with a 
radiocarbon date of 3400+100 B.P.; in Feature #196 (23); in Feature #197 (47); in 
Feature #200 (14); in Feature #202 (3); in Feature #203 (1); in Feature #204 (10); in 
Feature #205 (2); in Feature #206 (4); in Feature #207 (11); in Feature #208 (2); and in 
Feature #210 (35).   
 
On Terrace Two, graphite paintstones were found in Feature #213 (39); in Feature #216 
(24); in Feature #217 (27); in Feature #218 (6), associated with a radiocarbon date of 
1940+120 B.P.; in Feature #219 (34); in Feature #220 (37); in Feature #221 (16), 
associated with radiocarbon dates of 6120+290 B.P. and 3530+140 B.P.; in Feature #222 
(38); in Feature #223 (4); in Feature #224 (4); in Feature #225 (1); in Feature #226 (38), 
associated with a radiocarbon date of 6360+220 B.P; in Feature #227 (8); in Feature 
#228 (9); in Feature #229 (45); in Feature #230 (235); in Feature #231 (11); in Feature 
#232 (41); in Feature #233 (39); in Feature #234 (37); in Feature #235 (17); in Feature 
#236 (130), associated with a radiocarbon date of 2840+140 B.P.; in Feature #239 (14); 
in Feature #240 (5); in Feature #241 (15); in Feature #243 (5); and in Feature #244 (46).   
 
On Terrace Three, graphite paintstones were found in Feature #19 (383), associated 
with a radiocarbon date of 6250+80 B.P.; in Feature #20 (65); in Feature #26 (18); in 
Feature #27 (93), associated with a radiocarbon date of 4770+50 B.P.; in Feature #35 
(5); in Feature #36 (32); in Feature #40 (36); in Feature #46 (168), associated with a 
radiocarbon date of 3640+80 B.P.; in Feature #49 (21); in Feature #50 (5), associated 
with a radiocarbon date of 4770+80 B.P.; in Feature #66 (30); in Feature #67 (25), 
associated with a radiocarbon date of 3790+110 B.P.; in Feature #69 (59), associated 
with a radiocarbon date of 2990+70 B.P.; in Feature #71 (5); in Feature #72 (3); in 
Feature #74 (7), associated with a radiocarbon date of 5770+120 B.P.; in Feature #76 
(1); in Feature #79 (2); in Feature #80 (1); in Feature #83 (96), associated with a 
radiocarbon date of 3240+140 B.P.; in Feature #84 (54); in Feature #86 (13); in Feature 
#88 (1); in Feature #89 (17); in Feature #90 (1); in Feature #91 (10); in Feature #93 (1); in 
Feature #94 (5); in Feature #96 (52), associated with a radiocarbon date of 2200+100  
B.P.; in Feature #99 (12), associated with a radiocarbon date of 2870+270 B.P.; in 
Feature #100 (1);  in Feature #101 (1);  in Feature #103 (2); in Feature #104 (9); in 
Feature #105 (15); in Feature #106 (1); in Feature #108 (3); in Feature #109 (8); in 
Feature #110 (2); in Feature #111 (3), associated with a radiocarbon date of 1130+100 
B.P.; in Feature #112 (21); in Feature #113 (29); in Feature #114 (31); in Feature #115 
(19); in Feature #116 (1); in Feature #117 (4); in Feature #118 (17); in Feature #119 (8); 
in Feature #121 (1);  in Feature #122 (1); in Feature #124 (4); in Feature #125 (7); in 
Feature #126 (1), associated with a radiocarbon date of 1315+260 B.P.; in Feature #127 
(4); in Feature #129 (1); in Feature #130 (4); in Feature #132 (1); and in Feature #135 (1).  
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The dated features encompass the range from the late Middle Archaic through the Late 
Woodland period.  They appear to be absent from the dated Early Archaic feature. 
  
Figure 7E.1.4:  Graphite Paintstones 
 
 
Figure 7E.1.5:  Horizontal Distribution of Graphite Paintstones 
The distribution of hematite paintstones by level is given below: 
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Terrace 1 2 3 Total 
A1 14 4 26 44 
A3 382 292 723 1,397 
B1 205 35 132 372 
B2 1,349 654 1,316 3,319 
C 664 140 99 903 
BALK 87 1 88 176 
FILL 0 20 5 25 
REEXCAVATED 0 0 7 7 
WASH-IN 4 2 15 21 
BURROW 0 9 2 11 
ROOT 0 2 0 2 
SURFACE 0 58 0 58 
TOTAL 2,705 1,217 2,413 6,335 
Figure 7E.1.6:  Distribution of Hematite Paintstones by Level by Terrace 
 
Once again, Terrace Three has the lowest frequency when factored for excavated area, 
15.96 per square meter, followed by Terrace Two at 34.10 per square meter and Terrace 
One at 42.60 per square meter, more than twice as frequent as on Terrace Three.  Their 
average length was 13.76 mm; their average width was 9.34 mm; their average 
thickness was 5.15 mm; and their average weight was 2.53 g.    
 
Horizontally, hematite paintstones were found in seven cells with frequencies above 3σ:  
N20E110, N10E130, and S30E120 on Terrace One; N20E70 and N05E45 on Terrace Two; 
and S20W30 and S85W35 on Terrace Three.  No cells were higher than 9σ in frequency.  
There were eleven cells on Terrace One, five cells on Terrace Two, and five cells on 
Terrace Three with medium densities; there were 75 cells on Terrace One, 21 cells on 
Terrace Two, and 77 cells on Terrace Three with low densities greater than zero.  Their 
variance-mean ratio was almost double that for graphite, 5,064.84; the percentage of 
excavated hematite paintstones in high- and medium-density cells was 38.5%.   
 
On Terrace One, hematite paintstones were found in Feature #136 (10); in Feature #137 
(3); in Feature #140 (3); in Feature #142 (6); in Feature #143 (1); in Feature #146 (2); in 
Feature #147 (11); in Feature #148 (3); in Feature #149(1); in Feature #150 (3); in 
Feature #152 (3); in Feature #153 (2), in Feature #156 (5); in Feature #157 (2); in Feature 
#158 (2); in Feature #159 (10), associated with a radiocarbon date of 790+70 B.P.; in 
Feature #160 (8); in Feature #161(1); in Feature #162 (86); in Feature #170 (1); in 
Feature #171 (104); in Feature #173 (1); in Feature #174 (1); in Feature #175 (6); in 
Feature #176 (28); in Feature #177 (1); in Feature #178 (4); in Feature #179 (4), 
associated with a radiocarbon date of 5350+40 B.P.; in Feature #185 (7); in Feature #187 
(23), associated with a radiocarbon date of 3520+80 B.P.; in Feature #188 (248); in 
Feature #189 (1);  in Feature #190 (8), in Feature #192 (1);  in Feature #193 (5); in 
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Feature #194 (79); in Feature #195 (8), associated with a radiocarbon date of 3400+100 
B.P.; in Feature #196 (45); in Feature #197 (112); in Feature #198 (8), in Feature #199 
(1);  in Feature #200 (6); in Feature #202 (10), in Feature #203 (1);  in Feature #204 (6); 
in Feature #205 (2); in Feature #206 (4); in Feature #207 (1);  in Feature #208 (51); in 
Feature #210 (22); in Feature #211 (1);  and in Feature #212 (4).  
 
On Terrace Two, hematite paintstones were found in Feature #213 (38), Feature #214 
(4); Feature #216 (24); Feature #217 (27); Feature #218 (14), associated with a 
radiocarbon date of 1940+120 B.P.; in Feature #219 (34); in Feature #220 (36); in 
Feature #221 (16); associated with radiocarbon dates of 6120+290 B.P. and 3530+140 
B.P.; in Feature #222 (80); in Feature #223 (2); in Feature #224 (4); in Feature #225 (1); 
in Feature #226 (38), associated with a radiocarbon date of 6360+220 B.P; in Feature 
#227 (3); in Feature #228 (4); in Feature #229 (41); in Feature #230 (235); in Feature  
#231 (5); in Feature #232 (64); in Feature #233 (11); in Feature #234 (96); in Feature 
#235 (11); in Feature #236 (38), associated with a radiocarbon date of 2840+140 B.P.; in 
Feature #239 (11); in Feature #240 (3); in Feature #241 (15); in Feature #243 (5); and in 
Feature #244 (27).   
 
On Terrace Three, hematite paintstones were found in Feature #19 (245), associated 
with a radiocarbon date of 6250+80 B.P.; in Feature #20 (26); in Feature #26 (11), in 
Feature #27 (113), associated with a radiocarbon date of 4740+50 B.P.; in Feature #29 
(1); in Feature #36 (37), in Feature #40 (36), in Feature #46 (266), associated with a 
radiocarbon date of 3640+80 B.P.; in Feature #49 (26), in Feature #50 (7), associated 
with a radiocarbon date of 4740+80 B.P.; in Feature #66 (42), in Feature #67 (9), 
associated with a radiocarbon date of 3790+110 B.P.; in Feature #69 (30), associated 
with a radiocarbon date of 2990+70 B.P.; in Feature #71 (2); in Feature #72 (1);  in 
Feature #74 (17), associated with a radiocarbon date of 5770+120 B.P.; in Feature #76 
(1); in Feature #79 (2); in Feature #80 (2), in Feature #81 (1);  in Feature #83 (65), 
associated with a radiocarbon date of 3240+140 B.P.; in Feature #84 (7); in Feature #86 
(6), in Feature #89 (30); in Feature #91 (10); in Feature #92 (1);  in Feature #93 (1);  in 
Feature #95 (13), in Feature #96 (33), associated with a radiocarbon date of 2200+100 
B.P.; in Feature #97 (2); in Feature #98 (8), associated with a radiocarbon date of 
8020+200 B.P.; in Feature #99 (37), associated with a radiocarbon date of 2870+270 
B.P.; in Feature #101 (1);  in Feature #102 (1), associated with a radiocarbon date of 
3850+140 B.P. ;  in Feature #103 (4), in Feature #105 (8); in Feature #106(1);  in Feature 
#108(1); in Feature #110 (19); in Feature #111 (27), associated with a radiocarbon date 
of 1130+100 B.P.; in Feature #112 (30), in Feature #113 (9); in Feature #114 (15); in 
Feature #115 (14): in Feature #116 (2), in Feature #117 (2); in Feature #121(1);  in 
Feature #125 (18); in Feature #126 (3); in Feature #127 (2); in Feature #129 (3); in 
Feature #130 (3), in Feature #131 (6); in Feature #132 (3); in Feature #133 (11); and in 
Feature #134 (3).  The dated features span the entire range of occupation, from Early 




Figure 7E.1.7:  Hematite Paintstones 
 
 
Figure 7E.1.8:  Horizontal Distribution of Hematite Paintstones 
The distribution of limonite paintstones by level is given below: 
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Terrace 1 2 3 Total 
A1 4 6 0 10 
A3 173 206 62 441 
B1 117 26 22 165 
B2 440 741 129 1,310 
C 201 118 26 345 
BALK 16 36 13 65 
FILL 0 21 1 22 
REEXCAVATED 0 0 6 6 
WASH-IN 0 4 0 4 
BURROW 0 6 1 7 
ROOT 0 5 0 5 
SURFACE 0 2 0 2 
TOTAL 951 1,171 260 2,382 
Figure 7E.1.9:  Distribution of Limonite Paintstones by Level by Terrace 
 
As noted above, limonite paintstones on Terrace Three have an artificially depressed 
frequency when factored for excavated area, at 1.50 per square meter.  Terrace One 
follows, with 14.98 per square meter; while Terrace Two has the highest frequency, at 
32.76 per square meter, more than twice that of Terrace One.  Their average length was 
12.49 mm; their average width is 8.51 mm; their average thickness is 4.63 mm; and their 
average weight is 1.38 g.  
 
Limonite paintstones were found in only four cells with frequencies above 3σ, all on 
Terrace Two:  N20E60, N20E70 N05E45, and S80E/W00.  No cells were higher than 13σ 
in frequency.  Only three other cells on Terrace One, two cells on Terrace Two,  and one 
cell on Terrace Three exceeded 1σ in frequency.  There were 70 cells on Terrace One, 20 
cells on Terrace Two, and 40 cells on Terrace Three with low densities greater than zero.  
Their variance-mean ratio was 4868.86, slightly lower than for hematite; the frequency 
in high- and medium-density cells was 30.8%.   
 
On Terrace  One, limonite paintstones were found in Feature #136 (10); in Feature #137 
(1); in Feature #138 (1);  in Feature #140 (2); in Feature #142 (1);  in Feature #146 (1); in 
Feature #147 (2); in Feature #152 (2); in Feature #156 (1);  in Feature #157 (3); in 
Feature #158 (1);  in Feature #159 (6), associated with a radiocarbon date of 790+70 
B.P.; in Feature #160 (4); in Feature #162 (27); in Feature #165 (2); in Feature #167 (3); 
in Feature #171 (44); in Feature #175 (3); in Feature #177 (4); in Feature #179 (1), 
associated with a radiocarbon date of 5350+40 B.P.; in Feature #180 (1); in Feature  
#181 (1); in Feature #187 (6), associated with a radiocarbon date of 3520+80 B.P.;  in 
Feature #188 (34); in Feature #189 (2); in Feature #190 (2); in Feature #194 (9); in 
Feature #195 (14), associated with a radiocarbon date of 3400+100 B.P.; in Feature #196 
(22); in Feature #197 (43); in Feature #202 (2); in Feature #204 (5); in Feature #205 (3); 
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in Feature #206 (1);  in Feature #207 (1);  in Feature #208 (11); in Feature #210 (11); and 
in Feature #212 (1).   
 
On Terrace Two, limonite paintstones were found in Feature #213 (45); in Feature #214 
(1); in Feature #216 (6) ; in Feature #217 (14); in Feature #218 (2), associated with a 
radiocarbon date of 1940+120 B.P.; in Feature #219 (2); in Feature #220 (43); in Feature 
#221 (20), associated with radiocarbon dates of 6120+290 B.P. and 3530+140 B.P.; in 
Feature #222 (117); in Feature #223 (6); in Feature #224 (2); in Feature #226 (4), 
associated with a radiocarbon date of 6360+220 B.P; in Feature #227 (8); in Feature 
#228 (3); in Feature #229 (10); in Feature #230 (139); in Feature #231 (10); in Feature 
#232 (37); in Feature #233 (32); in Feature #234 (19); in Feature #235 (12); in Feature 
#236 (18), associated with a radiocarbon date of 2840+140 B.P.; in Feature #239 (8); in 
Feature #240 (3); in Feature #241 (21); in Feature #243 (7); and in Feature #244 (167).   
 
    Figure 7E.1.10:  Limonite Paintstones 
 
On Terrace Three, limonite paintstones were found in Feature #19 (2), associated with a 
radiocarbon date of 6250+80 B.P.; in Feature #36 (10); in Feature #46 (1), associated 
with a radiocarbon date of 3640+80 B.P.; in Feature #49 (6); in Feature #50 (1),  
associated with a radiocarbon date of 4770+80 B.P.; in Feature #83 (8), associated with  
a radiocarbon date of 3240+140 B.P.; in Feature #84 (2); in Feature #86 (4); in Feature 
#89 (9); in Feature #91 (1);  in Feature #93 (1); in Feature #96 (3), associated with a 
radiocarbon date of 2200+100 B.P. ; in Feature #99 (8), associated with a radiocarbon 
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date of 2870+270 B.P.; in Feature #104 (4); in Feature #110 (5); in Feature #111 (11), 
associated with a radiocarbon date of 1130+100 B.P.; in Feature #112 (6); in Feature 
#114 (17); in Feature #115 (5); in Feature #116 (1);  in Feature #121 (1);  in Feature #122 
(1);  in Feature #125 (3); and in Feature #133 (8). These dates span from the late Middle 
Archaic through the Late Woodland period. 
  
 
Figure 7E.1.11:  Horizontal Distribution of Limonite Paintstones 
 
 
2. Polished Pebbles:  (see Figures 7E.2.1-5) 
These are pebbles of various sizes and shapes (Mulroy 2016), all of which show a degree of 
polish to a satiny luster, which is not what would be expected of river-washed pebbles.  As 
noted below, some of them are of materials exotic to the site, and not present in the glacial 
train deposits at the site.  A total of 9,594 of these were recovered.  One of these was 
observed during the 1998 Locational Survey of Terrace Three, but it was not until the 2001 
Data Recovery operation there that their actual quantities were observed, so the figures from 
Terrace Three are artificially depressed.  Their average length is 11.27 mm; their average 
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width is 8.34 mm; their average thickness is 5.76 mm; and their average weight is 1.43 g.  
When factored for excavated area, the deficiency in Terrace Three recoveries is marked, at 
4.88 per square meter, while Terrace One had 42.66 per square meter, and Terrace Two had 
an astounding 169.03 per square meter, by far the highest density of any artifact type at the 
site.  As with the paintstones, the largest percentage of polished pebbles was found in 
features, as high as 54.47% on Terrace Three.  Significant concentrations of polished pebbles 
were found in the C zones of Terraces One (23.59%) and Two (18.68%).  Since many of these 
pebbles are rather small, they could have fallen through cracks created by frost heaving 
(Strauss 1985).    
Their distribution by level is given below: 
Terrace 1 2 3 Total 
A1 7 21 5 39 
A3 269 758 150 1,077 
A4 0 5 0 5 
B1 333 145 124 602 
B2 1,368 3,411 451 5,230 
C 639 1,129 70 1,838 
BALK 82 402 15 499 
FILL 0 88 0 88 
REEXCAVATED 5 0 12 17 
BURROW 0 37 0 37 
ROOT 0 16 0 16 
WASH-IN 11 23 12 46 
SURFACE 0 6 0 6 
Total 2,714 6,041 839 9,594 
Figure 7E.2.1:  Distribution of Polished Pebbles by Level by Terrace 
 
  The distribution by lithic material is given below: 
Terrace 1 2 3 Total 
Agate 6 0 3 9 
Argillite 3 2 12 17 
Basalt 55 127 9 191 
Breccia 0 1 0 1 
Chalcedony 7 15 2 24 
Chert 83 230 31 344 
Coalstone 0 1 0 1 
Diorite 0 1 0 1 
Feldspar 1 0 0 1 
Felsite 173 1,075 64 1,312 
Gneiss 3 4 1 8 
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Granite 5 13 8 26 
Granodiorite 22 93 15 130 
Hornfels 10 24 12 46 
Quartz 2,174 3,104 627 5,905 
Quartzite 172 1,351 54 1,577 
Total 2,714 6,041 839 9,594 
Figure 7E.2.2:  Distribution of Polished Pebbles by Material by Terrace 
 
Agate, basalt, chalcedony, and chert are not locally available materials (see Chapter 
Eight), and would have to have been manuported in, perhaps through trade routes.  
While the function of these stones has not been established beyond doubt, one leading 
hypothesis is that they were used as shaker stones inside rattles (Mulroy 2017).  A direct 
association of polished pebbles with a turtle shell rattle was found at the Frontenac 
Island site in western New York (Ritchie 1959).  However, one of the characteristics of 
these stones noted by excavators is their wide range of colors, which is presented in the 
table below: 
Terrace 1 2 3 Total 
Banded 20 23 10 53 
Black 109 415 34 558 
Brown 92 186 58 336 
Clear 207 242 71 520 
Green 0 16 1 17 
Grey 286 1,692 80 2,058 
Maroon 12 39 3 54 
Purple 45 419 17 481 
Red 80 291 33 404 
Rose 143 391 76 610 
Tan 708 768 110 1,586 
White 1,012 1,557 346 2,915 
Total 2,714 6,041 839 9,594 
Figure 7E.2.3:  Distribution of Polished Pebbles by Color by Terrace 
 
If these items were encased in opaque rattles, their color could hardly be observed.  Just 
as was the case with Munsell soil color readings, these determinations of color are 
somewhat subjective on the part of the excavators.  Further discussion of this issue will 
be found in Chapter Thirteen.   
 
Despite the depressed totals for Terrace Three, a Spearman Rank-Order test of both 
materials and colors gave strong correlations at the .005 confidence interval for 
comparisons between each pair of terraces:  for materials, with 14 degrees of freedom  
 (between 1 and 2 = 0.78; between 1 and 3 = 0.83; between 2 and 3 = 0.72; cv = 0.680); 
for colors, with 12 degrees of freedom (between 1 and 2 = 0.80; between 1 and 3 = 0.99; 
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between 2 and 3 = 0.79; cv = 0.735).  This indicates that the sample from Terrace Three, 
while depressed, is nevertheless representative when compared with the larger samples 
from Terraces One and Two. 
 
Horizontally, polished pebbles were found in seven cells with frequencies above 3σ, all 
on Terrace Two:  N20E60, N20E70, N15E05, N15E35, N10E90, N05E45, and N/S00E80.  
There were three cells on Terrace One, nine on Terrace Two, and one on Terrace Three 
with medium densities; and 99 cells on Terrace One, 16 cells on Terrace Two, and 75 
cells on Terrace Three with low densities greater than zero.  Their variance-mean ratio 
was 14,187.97, by far the highest for any tool type; the frequency in high- and  medium-
density cells was 61.2%.  No cells had higher than 9σ above the mean in frequency. 
 
On Terrace One, polished pebbles were found in Feature #136 (33 quartz,two quartzite, 
one chert, one felsite, one granodiorite); in Feature #138 (four quartz); in Feature #140 
(four quartz, one agate); in Feature #141 (twelve quartz); in Feature #142 (two quartz); 
in Feature #143 (two quartz); in Feature # 146 (two quartz); in Feature #147 (twelve 
quartz, two basalt, two felsite, one chert, one quartzite); in Feature #150 (four quartz); 
in Feature #152 (one quartz); in Feature #157 (two quartz); in Feature #158 (three 
quartz); in Feature #159 (eleven quartz, one felsite), associated with a radiocarbon date 
of 790+70 B.P.; in Feature #161 (eleven quartz, one quartzite); in Feature #162 (47 
quartz, sixteen quartzite, thirteen felsite, two chert, one agate, one basalt, one gneiss, 
one hornfels); in Feature #165 (two quartz, one chalcedony, one chert, one hornfels); in 
Feature #168 (one quartz); in Feature #169 (one quartz); in Feature #170 (one chert, 
one quartz); in Feature #171 (94 quartz, five basalt, five felsite, three quartzite); in 
Feature #172 (twelve quartz, one basalt); in Feature #175 (twel e quartz, six felsite, five 
quartzite, two basalt, one chert); in Feature #176 (eleven quartz); in Feature #177 (four 
quartz); in Feature #178 (eight quartz); in Feature #183 (two quartz); in Feature #185 
(five quartz); in Feature #186 (four quartz, one basalt, one felsite); in Feature #187 (26 
quartz, three granodiorite, two felsite, one basalt, one chert, one quartzite), associated 
with a radiocarbon date of 3520+80 B.P.; in Feature #188 (217 quartz, 30 quartzite, 26 
felsite, 25 chert, three basalt, three chalcedony, two granodiorite, one argillite, one 
gneiss, one hornfels); in Feature #193 (five quartz); in Feature #194 (nineteen quartz, 
three granodiorite, two felsite); in Feature #195 (eleven quartz, one chalcedony, one 
chert), associated with a radiocarbon date of 3400+100 B.P.; in Feature #196 (52 quartz, 
seven quartzite, five felsite); in Feature #197 (119 quartz, eleven quartzite, ten felsite, 
three basalt, two chert, two granite, one gneiss, one granodiorite); in Feature #198 (one 
chert, one quartz, one quartzite); in Feature #200 (two quartz, one felsite); in Feature 
#202 (four quartz, three granodiorite, two felsite, two quartzite); in Feature #203 (three 
quartz); in Feature #204 (one quartz); in Feature #206 (two quartz); in Feature #207 
(three felsite, one chert, one quartzite); in Feature #208 (37 quartz, one quartzite); in 
Feature #210 (155 quartz,24 quartzite, sixteen felsite, five chert, four basalt, one 
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granodiorite); and in Feature #212 (three quartz).   Only Feature #207 lacked quartz; in 
all other features it was the dominant or sole material. 
 
On Terrace Two, polished pebbles were found in Feature #213 (66 quartz, seventeen 
felsite, fourteen quartzite, ten chert, four hornfels, one basalt, one granodiorite); in 
Feature #216 (299 quartz, 131 felsite, 64 quartzite, nineteen chert, eleven granodiorite, 
seven basalt, three chalcedony, two granite, two hornfels); in Feature #217 (72 quartz, 
44 quartzite,30 felsite, six chert, three granodiorite, one basalt, one granite); in Feature 
#218 (24 quartz, 23 quartzite, ten chert, nine basalt, three granodiorite, one basalt, one 
breccia, one granite), associated with a radiocarbon date of 1940+120 B.P.; in Feature 
#219 (56 quartz, 32 quartzite, 27 felsite, seventeen chert, eight basalt, two granite, one 
granodiorite, one hornfels); in Feature #220 (84 quartz, 65 quartzite, 45 felsite, ten 
chert, nine basalt, five granodiorite, one gabbro, one granite); in Feature #221 (102 
quartz, 67 quartzite, 50 felsite, 37 chert, seven granodiorite, six basalt, two chalcedony, 
two hornfels), associated with radiocarbon dates of 6120+290 B.P. and 3530+140 B.P.;  
in Feature #222 (54 quartz, nineteen felsite, eight quartzite, four basalt, four 
granodiorite, three chert); in Feature #223 (ten quartz, four quartzite, two chert, two 
felsite, one chalcedony); in Feature #224 (two basalt); in Feature #225 (two basalt); in 
Feature #226 (86 quartz, 29 quartzite, 27 felsite, seven basalt, five chert, one hornfels), 
associated with a radiocarbon date of 6360+220 B.P; in Feature #227 (three quartz, one 
quartzite); in Feature #228 (nine quartz, two felsite, two quartzite); in Feature #229 (121 
quartz, sixteen quartzite, five felsite, one granodiorite); in Feature #230 (198 quartzite, 
184 quartz, 106 felsite, twenty chert, eight basalt, eight granodiorite, two hornfels, one 
chalcedony); in Feature #231 (five quartz, one basalt, one felsite); in Feature #232 (129 
quartz, 76 quartzite, twelve felsite, eight chert, six basalt, three gneiss, three 
granodiorite, two hornfels, one gabbro, one granite); in Feature #233 (34 quartz, five 
quartzite, three granodiorite, two felsite, one basalt, one chert); in Feature #234 (73 
quartz, 36 quartzite,nine felsite, six basalt, two chert); in Feature # 235 (eleven quartz, 
four quartzite, two basalt, two felsite, one chalcedony); in Feature #236 (108 quartz, 51 
felsite, 45 quartzite, five chert, four basalt, two granodiorite, two hornfels, one 
chalcedony, one granite), associated with a radiocarbon date of 2840+140 B.P.; in 
Feature #241 (86 quartz, 38 quartzite, 25 felsite, three granodiorite, two chalcedony, 
two chert, one argillite); in Feature #243 (39 quartz, fourteen felsite, twelve quartzite, 
one basalt, one chert); in Feature #244 (63 quartz, twenty quartzite, three felsite, one 
chert); and in Feature #245 (six felsite, three quartz, two basalt, two quartzite, one 
argillite, one hornfels).   Features #224 and #225 are the only features in which quartz 
was absent; and it was the dominant material in all other features except for #230 and 
#245.  Unlike Terrace One, however, there were no features in which it was the sole 
material. 
 
On Terrace Three, polished pebbles were found in Feature #19 (38 quartz, seven chert, 
one agate, one argillite, one granodiorite, one quartzite), associated with a radiocarbon 
date of 6250+80 B.P.;  in Feature #20 (four quartz); in Feature #27 (38 quartz, one 
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chert), associated with a radiocarbon date of 4770+50 B.P.; in Feature #35 (seven 
quartz, one quartzite); in Feature #36 (38 quartz, four quartzite, one agate, one felsite); 
in Feature #46 (fourteen quartz, five quartzite, two argillite, two felsite, one chert, one 
granodiorite, one hornfels),  associated with a radiocarbon date of 3640+80 B.P.; in 
Feature #49 (nine quartz, one basalt, one felsite); in Feature #50 (one quartz), 
associated with a radiocarbon date of 4740+80 B.P.; in Feature #69 (four quartz), 
associated with a radiocarbon date of 2990+70 B.P.; in Feature #71 (one quartz); in 
Feature #74 (23 quartz), associated with a radiocarbon date of 5770+120 B.P.; in 
Feature #79 (three quartz, one quartzite); in Feature #80 (three quartz, one quartzite); 
in Feature #82 (one quartz); in Feature #83 (thirteen quartz, one chert, one felsite), 
associated with a radiocarbon date of 3240+140 B.P.;  in Feature #84 (eight quartz, five 
felsite, three argillite, three chert, one hornfels, one quartzite); in Feature # 86 (four 
quartz, one chert, one gneiss); in Feature #88 (two quartz); in Feature #89 (one quartz, 
one quartzite): in Feature # 90 (one quartz); in Feature # 91 (nine quartz, one 
granodiorite, one quartzite); in Feature #92 (one quartz); in Feature #95 (two felsite, 
two quartz, one basalt); in Feature #96 (seven felsite, six quartz, two hornfels, one 
basalt, one granite), associated with a radiocarbon date of 2200+1100 B.P.; in Feature 
#98 (three quartz, one felsite), associated with a radiocarbon date of 8020+200 B.P.; in 
Feature #99 (eighteen quartz), associated with a radiocarbon date of 2870+270 B.P.; in 
Feature #102 (ten quartz, three quartzite, two felsite, one granodiorite), associated with 
a radiocarbon date of 3850+140 B.P.; in Feature #103 (one granite, one quartz); in 
Feature #104 (one basalt, one granite, one quartz, one quartzite); in Feature #105 (one 
quartz); in Feature #106 (fifteen quartz); in Feature #107 (one quartz); in Feature #108 
(one quartz); in Feature #109 (two quartz); in Feature #110 (three felsite, two quartz, 
one granodiorite); in Feature #111 (six quartz), associated with a radiocarbon date of 
1130+100 B.P.; in Feature #112 (three quartz, one quartzite); in Feature #113 (five 
quartz); in Feature #115 (two quartz, one basalt); in Feature #117 (one quartz); in 
Feature #118 (two granodiorite, one quartz); in Feature #122 (one quartz); in Feature 
#123 (two quartz), associated with a radiocarbon date of 2460+120 B.P.; in Feature #124 
(one quartz); in Feature #125 (three felsite, three quartz, one chert); in Feature #126 
(seven quartz, one hornfels), associated with a radiocarbon date of 1315+260 B.P.; in 
Feature #127 (two quartz); in Feature #130 (thirteen quartz, one chert); in Feature #131 
(four quartz, one quartzite); in Feature #132 (six quartz); and in Feature #134 (three 
quartz).  All of these features contained quartz pebbles, and it was the dominant or sole 
material in all of them except for Features #89, #95, #103, #104, #110, and #125, where 
it was equally frequent with other materials; and in #96 and #118, where it was 
exceeded by felsite and granodiorite, respectively.  The associated radiocarbon dates 







Figure 7E.2.4:  Polished Pebbles 





3. Rods:  (see Figures 7E.3.1-5) 
These are cylindrical stones, mostly of softer grey lithic materials.  A relatively small 
number of these were recognized during the operations on Terraces One and Three, and 
in the 2015-2016 Locational Survey of Terrace Two.  It was not until the Site 
Examination of Terrace Two began in 2017 that we began to collect these in larger 
numbers.  It is probable that many of them were overlooked in earlier operations.  A 
total of 5,132 have been recovered.  They are not necessarily anthropogenically 
modified; softer stones can be modified into cylindrical shapes by river currents, as a 
replicative experiment has shown (Hoffman and Mitchell 2018).  But their frequent 
presence in features (a single 5 cm layer in a 50 cm by 1 m trench in Feature #221 
yielded 91 of them), especially on Terrace Two, suggests that they were manuports 
deposited as ceremonial items at the site (Hoffman and Mitchell 2019). 
 
 
   Figure 7E.3.1:  Rods from Feature #221, Level B2-09 
Similar cylindrical rods, though substantially larger, have been retrieved from Middle 
Archaic ceremonial contexts in northern New England (e.g. Robinson 1992), and they 
have also been reported, without specific dimensions, from the nearby Wapanucket site 
(Robbins 1980).  Their average length was 14.37 mm; their average width is 5.52 mm; 
their average thickness is 3.51 mm; and their average weight is 0.74 g.  Their distribution 
by level is given in Figure 7E.3.2, below: 
Terrace 1 2 3 Total 
A1 0 11 0 11 
A3 4 339 2 345 
A4 0 1 0 1 
B1 1 69 1 71 
B2 6 3,532 9 3,547 
C 4 633 0 637 
BALK 1 398 0 399 
FILL 0 7 0 7 
REEXCAVATED 34 0 49 83 
BURROW 0 2 0 2 
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WASH-IN 0 27 0 27 
SURFACE 0 2 0 2 
Total 50 5,021 61 5,132 
 Figure 7E.3.2:  Distribution of Rods by Level by Terrace 
When factored for excavated area, the bias towards Terrace Two is very apparent:  
140.42 per square meter there, compared with 0.16 per square meter on Terrace One 
and 0.07 per square meter on Terrace Three.   
The rods were originally thought mostly to be made of argillite, but an examination by 
Dr. Richard Enright of the Geological Sciences Department at Bridgewater State 
University (2019) established that the granularity of the stone was too high for that 
material; instead, after inspection, most of them have been reclassified as siltstone.  All 
of the rods found in features are of silststone.   
     Figure 7E.3.3:  Stone Rods 
Their distribution by material is given in Figure 7E.3.4 below: 
Terrace 1 2 3 Total 
Felsite 0 1 0 1 
Granodiorite 0 1 0 1 
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Quartzite 1 1 1 3 
Siltstone 49 5,018 60 5,126 
Total 50 5,021 61 5,132 
Figure 7E.3.4:  Distribution of Rods by Material by Terrace 
Rods were found in ten cells with frequencies above 3σ, all on Terrace Two:  N20E10, 
N20E60, N20E70, N15E05, N15E35, N15E45, N10E30, N10E50, N10E80, and N05E55.  No 
cells on Terrace One had frequencies of rods above the mean, and only two cells on 
Terrace Three, N10E/W00 (excavated in 2019, after rods were widely recognized) and 
S50W15 (reexcavated in 2020) had a frequency above the mean.   There were seven 
cells on Terrace One, ten cells on Terrace Two, and thirteen cells on Terrace Three with 
low densities of rods greater than zero.  Their variance-mean ratio was 12,237.61, the 
second highest of any artifact type.  The frequency in high-and medium-density cells 
was 91.8%, also the highest for any artifact type.  No cells were higher than 12σ in 
frequency. 
Figure 7E.3.5:  Horizontal Distribution of Stone Rods 
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On Terrace One, siltstone rods were found only in Feature #171 (1); in Feature #197 (4); 
and in Feature #210 (1).   
On Terrace Two, siltstone rods were found in Feature #213 (17); in Feature #216 (342); 
in Feature #217 (121); in Feature #219 (288); in Feature #220 (196); in Feature #221 
(456), associated with radiocarbon dates of 6120+290 B.P. and 3530+160 B.P.; in 
Feature #222 (3); in Feature #226 (297), associated with a radiocarbon date of 6360+220 
B.P; in Feature #228 (3); in Feature #229 (271); in Feature #230 (669); in Feature #232 
(4); in Feature #234 (83); in Feature #236 (98), associated with a radiocarbon date of 
2840+140 B.P.; in Feature #241 (321); in Feature #243 (70); in Feature #244 (214); and in 
Feature #245 (67).  The recoveries from Feature #230 were above 3σ above the mean 
for features; those from Feature #221 were above 2σ above the mean.   
On Terrace Three, siltstone rods were in Feature #21 (1); in Feature #35 (1), in Feature 
#40 (1); in Feature #53 (2); in Feature #69 (1), associated with a radiocarbon date of 
2990+70 B.P.; in Feature #87 (1); and in Feature #96 (2), associated with a radiocarbon 
date of 2200+100 B.P.  If the Middle Archaic date for Feature #221 is discounted, all of 
these dates fall within the Transitional Archaic through the Early Woodland period. 
 
4. Crystals and Crystal Matrices:  (see Figures 7E.4.1-9) 
These are naturally occurring crystals which appear to have been deliberately curated 
(Fowler 1975b).  Some of them show wear at the intersection of crystal faces, possibly 
from abrasion against one another in medicine bags.  Most of them are made of quartz, 
which is a naturally occurring material in glacial cobbles at the site, and there is 
evidence presented below that there was some deliberate extraction taking place.  
Quartz crystals are clear or white hexagonal prisms.  The only other crystalline material 
recognized in the field was andalusite, an aluminum silicate, which forms in 
metamorphic rocks into dark reddish-brown rectangular crystals, which as a result of 
weathering may be rounded to irregular cylindrical shapes.  A subtype of andalusite 
containing carbonaceous impurities is chiastolite, which has a similar exterior 
appearance to ordinary andalusite, but which displays alternating dark and light 
segments, forming crosses when sectioned (Hoffman, MacLeod, and Smith 1998).  The 
distribution of crystals by material at the site is given in Figure 7E.4.1 below: 
Terrace 1 2 3 Total 
Andalusite 3 0 5 8 
Chiastolite 0 2 3 5 
Quartz 70 61 184 315 
Total 73 63 192 328 
         Figure 7E.4.1:  Distribution of Crystals by Material by Terrace 
 
Horizontally, crystals were found in eleven cells whose frequency was above 3σ above 
the mean:  N05E140, S40E130, S65E135, and S85E135 on Terrace One;  N20E30, 
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N15E45, and N/S00E80 on Terrace Two; and S20W30, S40W05, S45W20, and S85W30 
on Terrace Three.  There were 17 cells on Terrace One, 6 cells on Terrace Two, and 19 
cells on Terrace Three with medium densities; and 9 cells on Terrace One, 8 cells on 
Terrace Two, and 29 cells on Terrace Three with low densities greater than zero.  Their 
variance-mean ratio was 9.64. This is the second-lowest ratio for any of the ceremonial 
items.  The percentage of excavated crystals in high- and medium-density cells was 
38.9%.  No cells were higher than 5σ in frequency. 
 
Crystals may be subdivided into categories, as follows: 
a) Uniterminated crystals:  These include all of the chiastolites and andalusites, as 
well as white and clear quartz crystals which formed from crystal seeds 
growing in one direction.  They are the most common, with 227 specimens.  
They were already noted in surface collections prior to the 1996 survey – one 
of the oddities of the Little League site is that there are more crystals than 
there are projectile points.  
 
Figure 7E.4.2:  Uniterminated Crystals 
 
a) Their distribution by level is given in Figure 7E.4.3 below: 
Terrace 1 2 3 Total 
A1 0 2 4 6 
A3 11 5 40 56 
B1 8 0 7 15 
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B2 21 16 72 109 
C  9 2 5 16 
BALK 1 2 4 7 
FILL 0 1 2 3 
WASH-IN 0 0 4 4 
SURFACE 0 11 0 11 
Total 50 39 138 227 
Figure 7E.4.3:  Distribution of Uniterminated Crystals by Level by Terrace 
When factored for the excavated area, Terrace Two is has the highest density, at 
1.09 per square meter, while Terrace Three is at 0.81 per square meter, 
followed closely by Terrace One, at 0.79 per square meter.  Their average length 
was 16.28 mm; their average width is 11.27 mm; their average thickness is 8.30 
mm; and their average weight is 13.84 g.   
 




On Terrace One, uniterminated quartz crystals were found in Feature #147 (1); 
in Feature #162 (1);  in Feature #170 (1);  in Feature #171 (4); in Feature #176 
(1);  in Feature #188 (6); in Feature #195 (1), associated with a radiocarbon date 
of 3400+100 B.P.; in Feature #197 (1); in Feature #198 (1);  in Feature #210 (1);  
and in Feature #212 (1).  Andalusite crystals were found in Feature #175 (1) and 
Feature #195 (1). 
 
On Terrace Two, uniterminated quartz crystals were found in Feature #216 (1); 
in Feature #217 (2); in Feature #218 (2), associated with a radiocarbon date of 
1940+120 B.P.; in Feature #220 (1); in Feature #230 (2); in Feature #232 (4); in 
Feature #233 (1); in Feature #241 (2); and in Feature #244 (1).   
 
On Terrace Three, uniterminated quartz crystals were found in Feature #19 (7), 
associated with a radiocarbon date of 6250+80; in Feature #27 (18), associated 
with a radiocarbon date of 4770+50 B.P.; in Feature #35 (1);in Feature #36 (4); 
in Feature #40 (2); in Feature #46 (7), associated with a radiocarbon date of 
3640+80 B.P.; in Feature #49 (1); in Feature #56 (1); in Feature #66 (3); in 
Feature #67 (1), associated with a radiocarbon date of 3790+110 B.P.; in Feature 
#69 (2), associated with a radiocarbon date of 2990+70 B.P.; in Feature #74 (4), 
associated with a radiocarbon date of 5770+120 B.P.; in Feature #79 (1); in 
Feature #81 (1); in Feature #84 (1); in Feature #86 (1); in Feature #91 (2); in 
Feature #92 (1); in Feature #104 (1); in Feature #105 (1); in Feature #109 (1); in 
Feature #110 (1); in Feature #111 (1), associated with a radiocarbon date of 
1130+100 B.P.; in Feature #113 (1); in Feature #114 (1); in Feature #126 (4), 
associated with a radiocarbon date of 1315+260 B.P.; and in Feature #134 (1).  
The recoveries from Feature #27 were above 4σ above the mean of 2.56; those 
from Features #19 and #46 were above 2σ above the mean.   Andalusite crystals 
were found in Features #19 (1) and #118 (1).   The dates encompass the range 
from late Middle Archaic through Middle Woodland. 
 
b)  Biterminated crystals:  These quartz crystals formed in pockets in limestone 
or dolomite, starting in relatively soft silica gels precipitated in the cavities by 
rainwater, with the result that they were able to grow in both directions.  The 
nearest sources are in the Mohawk Valley of New York State, in the vicinity of 
the city of Herkimer – a distance of over 350 km from the site directly overland, 
and over 660 km by canoe.  They tend to have a high degree of clarity, for which 
reason they are often referred to as “Herkimer diamonds” (Dana 1958:474).  
They are much less common than uniterminated crystals, with only 13 
specimens found.   
 




Terrace 1 2 3 Total 
A3 0 0 3 3 
B2 1 1 5 7 
C  0 1 2 3 
Total 1 2 10 13 
Figure 7E.4.5:  Distribution of Biterminated Crystals by Level by Terrace 
 
These recoveries include four specimens found in a cache beneath an 
overhanging rock in Feature #79 on Terrace Three, with an additional 
specimen in the overlying plow zone. On Terrace One, one was found in 
Feature #150.  On Terrace Two, one was found in Feature #235.  On Terrace  
Three, an additional one was found in Feature #86.  Their average length 
was 12.88 mm; their average width is 7.67 mm; their average thickness is 
6.71 mm; and their average weight is 3.15 g.   
 
Figure 7E.4.6:  Herkimer Diamonds 
 
c)  Crystal Matrices:  These are white quartz cobbles, in many cases 
somewhat modified by chipping, which display cavities or vugs containing 
quartz crystals.  These were collected during field operations under the 
presumption that they were curated for possible future extraction of the 
crystals. A total of 77 were recovered at the site.   Their average length was 
40.58 mm; their average width is 30.63 mm; their average thickness is 22.07 
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mm; and their average weight is 72.38 g.  Their distribution by level is given 
in Figure 7E.4.7 below: 
Terrace 1 2 3 Total 
A1 0 2 1 3 
A3 8 8 19 35 
B1 2 1 1 4 
B2 10 10 11 31 
C  1 0 1 2 
BALK 0 2 0 2 
Total 21 23 33 77 
Figure 7E.4.7:  Distribution of Crystal Matrices by Level by Terrace 
 
 
Figure 7E.4.8:  Crystal Matrices 
 
When factored for excavated area, Terrace Two had the highest frequency, at 
0.64 per square meter, followed by Terrace One at 0.33 per square meter and 
Terrace Three at 0.19 per square meter.   
 
On Terrace One, they were found in Feature #140 (1); in Feature #147 (1); in 
Feature #166 (1); in Feature #188 (1); in Feature #200 (1); and in Feature #210 
(5).  On Terrace Two, they were in Feature #213 (1);  in Feature #216 (1);  in 
Feature #218 (2), associated with a radiocarbon date of 1940+120 B.P.; in 
Feature #220 (3); in Feature #221 (1), associated with radiocarbon dates of 
6120+290 B.P. and 3530+160 B.P.; in Feature #230 (1);  and in Feature #233 
(1).  On Terrace Three, they were found in Feature #49 (1);  in Feature #89(1);  
in Feature #91(1);  in Feature #96 (2), associated with a radiocarbon date of 
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2220+100 B.P.; in Feature #102 (1), associated with a radiocarbon date of 
3850+140 B.P.; in Feature #103 (1);  in Feature #105 (1); in Feature #107 (1);  
in Feature #111 (1), associated with a radiocarbon date of 1130+100 B.P.; and 
in Feature #130 (1).  These dates span from the Late Archaic through the 
Middle Woodland period. 
 
d)  Nugget:  This item was a carefully worked chunk of dark grey smoky quartz 
– a material not frequently used for chipped stone tools at the site.  It was 
found in Feature #19 on Terrace Three, associated with a radiocarbon date of 
6250+80 B.P.  It measures 53.8 mm in length, 44.7 mm in width, 40.6 mm in 
thickness, and weighs 107.85 g.  It is comparable to the “gems” retrieved from 
the Contact period Praying Indian Meeting House at Okwemagunquit (Murphy 
2002), which were interred with amethyst crystals and were considered by 
the excavator to be part of the ceremonial repertoire at that site.  This is the 
reason for its inclusion in this section. 
 
Figure 7E.4.9:  Smoky Quartz Nugget 
 
2. Pecked Pebbles:  (see Figures 7E.5.1-5) 
These are medium-sized spherical or ovate cobbles, most of them larger than 
polished pebbles but smaller than hammerstones, which show signs of pecking on 
one surface, but no polishing.   There were 282 of these found.  They seem obviously 
too small to have been used as hammerstones, and their function is not known, but 
because they were found in quantity in association with other ceremonial objects 
they are included in this section.  Their distribution by level is given in Figure 7E.5.1 
below: 
Terrace 1 2 3 Total 
A1 0 0 2 2 
A3 16 18 36 70 
B1 12 2 5 19 
B2 25 62 56 143 
C 3 18 0 21 
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BALK 4 13 2 19 
FILL 0 0 1 1 
ROOT 0 1 0 1 
WASH-IN 0 3 1 4 
SURFACE 0 2 0 2 
Total 60 119 103 282 
Figure 7E.5.1:  Distribution of Pecked Pebbles by Level by Terrace 
 
When factored for excavated area, they are most frequent on Terrace Two, at 3.33 per 
square meter, followed by Terrace One, at 0.94 per square meter, and Terrace Three, at 
0.60 per square meter.  Their average length was 22.36 mm; their average width is 
18.52 mm; their average thickness is 13.18 mm; and their average weight is 11.14 g.  
Their average linear dimensions are all about 1/3 those of hammerstones and about 
twice that of polished pebbles.  When all specimens of pecked pebbles and 
hammerstones are compared by length by type, as shown in Figure 7E.5.2,  there is 
some overlap between the two types, especially at the 25-50 mm range, but otherwise 
they are clearly separate distributions: 
 
 
Figure 7E.5.2:  Comparison of Lengths of Hammerstones (blue) and Pecked Pebbles (red) 
It is possible that a few of the smallest hammerstones, with lengths <25 mm, should be 
reclassified as pecked pebbles, and that a few of the largest pecked pebbles, with 
lengths >50 mm, should be reclassified as hammerstones. 




















Terrace 1 2 3 Total 
Agate 0 0 1 1 
Argillite 0 0 1 1 
Arkose 0 0 1 1 
Basalt 9 5 11 24 
Diorite 0 1 2 3 
Felsite 6 13 8 27 
Granite 26 35 35 96 
Granodiorite 6 50 12 68 
Quartz 1 1 11 13 
Quartzite 12 14 20 46 
Siltstone 0 0 1 1 
Total 60 119 103 282 
Figure 7E.5.3:  Distribution of Pecked Pebbles by Material by Terrace 
 
Figure 7E.5.4:  Pecked Pebbles 
Pecked pebbles were found in thirteen cells with frequencies above 3σ above the mean:  
five on Terrace One (S30E130, S40E130, S45E145, S45E155, and S80E140); seven on 
Terrace Two (N25E55, N20E25, N20E60, N15E35, N15E45, N05E85, and N/S00E80); and 
one on Terrace Three (S45E25).  There were fifteen cells on Terrace One, five cells on 
Terrace Two, and ten cells on Terrace Three with medium densities; and twelve cells on 
Terrace One, five cells on Terrace Two, and sixteen cells on Terrace Three with low  
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densities greater than zero.  Their variance-mean ratio was 12.85; the frequency in high- 
and medium-density cells was 56.3%.  No cells were higher than 6σ in frequency.   
 
Figure 7E.5.5:  Horizontal Distribution of Pecked Pebbles 
On Terrace One, pecked pebbles were found in Feature #136 (three granite, two 
granodiorite); in Feature #142 (two granite); in Feature #147 (one granite); in Feature 
#159 (one granite), associated with a radiocarbon date of 790+70 B.P.; in Feature #161 
(one granite); in Feature #162 (one granite); in Feature #166 (one granite); in Feature 
#171(one granodiorite); in Feature #175 (one quartzite); in Feature #185 (one basalt); in 
Feature #186 (one quartzite); in Feature #188 (one granite, one granodiorite, one 
quartzite); in Feature #196 (one felsite); in Feature #197 (one granite); in Feature #204 
(one basalt); and in Feature #210 (one felsite). 
On Terrace Two, pecked pebbles were found in Feature #216 (six granodiorite, three 
granite, one felsite, one quartz), in Feature #217 (one felsite, one granodiorite); in 
Feature #218 (one basalt), associated with a radiocarbon date of 1940+120 B.P.; in 
Feature #220 (three granite, three quartzite, two granodiorite, one felsite); in Feature 
#221 (one quartzite), associated with radiocarbon dates of 6120+290 B.P. and 3530+140 
B.P.; in Feature #230 (four granite, two granodiorite, one felsite); in Feature #232 (two 
basalt, two granite, one quartzite); in Feature #233 (two granite); in Feature #234 (one 
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granite, one quartzite); in Feature #236 (nine granodiorite, four granite, two felsite, one 
quartzite), associated with a radiocarbon date of 2840+140 B.P.; in Feature #241 (four 
granodiorite, one felsite); and in Feature #245 (one felsite, one granodiorite).   
On Terrace Three, pecked pebbles were found in Feature #19 (four granite, two basalt, 
two quartzite, one diorite, one granodiorite, one quartz), associated with a radiocarbon 
date of 6250+80 B.P.; in Feature #27 (four quartz, two basalt, two granodiorite, two 
quartzite, one diorite, one granite), associated with a radiocarbon date of 4770+40 B.P.; 
in Feature #35 (one siltstone); in Feature #36 (one granite, one quartzite); in Feature 
#46 (two granite, one agate, one granodiorite, one quartzite), associated with a 
radiocarbon date of 3640+80 B.P.; in Feature #69 (one granodiorite), associated with a 
radiocarbon date of 2990+70 B.P.; in Feature #71 (one basalt); in Feature #74 (one 
granite, one quartz), associated with a radiocarbon date of 5770+120 B.P.; in Feature 
#79 (one basalt) in Feature #80 (one quartzite); in Feature #84 (two granite, one quartz); 
in Feature #86 (one granite); in Feature #89 (one felsite); in Feature #92 (one granite); in 
Feature #96 (one felsite, one quartzite), associated with a radiocarbon date of 2200+100 
B.P.; in Feature #102 (three granodiorite), associated with a radiocarbon date of 
3850+140 B.P.; in Feature #104 (one granite, one granodiorite); in Feature #111 (one 
felsite), associated with a radiocarbon date of 1130+100 B.P.; in Feature #113 (one 
granite, one quartzite), in Feature #128 (one granodiorite); and in Feature #132 (two 
basalt).  These dates encompass the period from the late Middle Archaic through the 
Late Woodland. 
 
3. Pendants:  (see Figures 7E.6.1-5) 
For the most part, these are small, thin slabs mostly of argillite (in two cases, of 
siltstone; in one case, of arkose) which have been pecked through from both sides to 
create a hole for stringing them on cordage.   Some of these were broken across the 
hole.  In one case (Figure 7E.6.2, lower left), a groove had been pecked around the 
circumference of an oval stone so it could be tied on.  Two pendants shown on the 
lower right of the figure have only tiny holes pecked through them.  There were 34 
pendants in all.  Their distribution by level is given in Figure 7E.6.1 below: 
Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 1 2 3 5 
B2 2 4 21 25 
Total 3 6 25 34 
    Figure 7E.6.1:  Distribution of Pendants by Level by Terrace 
These include a cache of fourteen argillite pendants in Feature #46 on Terrace Three 
(ten of them from Sub-feature #46.9) associated with a radiocarbon date of 3640+80 
B.P.; otherwise, pendants were found singly, with the exception of two argillite 
pendants found in Feature #74 on Terrace Three, associated with a radiocarbon date of 
5770+120 B.P.  On Terrace One, isolated siltstone pendants were found in Feature #140 
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and in Feature #172.  On Terrace Two, argillite pendants were found in Feature #213; in 
Feature #218, associated with a radiocarbon date of 1940+120 B.P.; in Feature #241; 
and an arkose pendant was found in Feature #245.   On Terrace Three, argillite pendants 
were found in Feature #20; in Feature #27, associated with a radiocarbon date of 
4770+50 B.P.; in Feature #69, associated with a radiocarbon date of 2990+70 B.P.; in 
Feature #104; and in Feature #111, associated with a radiocarbon date of 1130+100 B.P.   
These dates span from the Late Archaic through the Late Woodland period.  Their 
average length was 19.79 mm; their average width was 13.05 mm; their average 
thickness was 3.14 mm; and their average weight was 3.15 g.  When factored for 
excavated area, Terrace Two maintained its lead at 0.17 per square meter, followed 
closely by Terrace Three at 0.15 per square meter and more distantly by Terrace One at 
0.05 per square meter. 
 
    Figure 7E.6.2:  Pendants 
There were also 21 similar items, mostly of argillite (in one case, of siltstone) which 
showed signs of pecking on one side, but which were not pecked all the way through.  




Figure 7E.6.3:  Pendant Blanks 




Terrace 1 2 3 Total 
A1 0 0 1 1 
A3 1 0 3 4 
B2 0 1 12 13 
BALK 0 0 1 1 
ROOT 0 0 1 1 
WASH-IN 0 0 1 1 
TOTAL 1 1 19 21 
Figure 7E.6.5:  Vertical Distribution of Pendant Blanks by Terrace 
distribution includes eight argillite blanks from the same Sub-feature #46.9 as the cache 
of pendants , associated with a radiocarbon date of 3640+80 B.P., which suggests that 
this area may have included a pendant workshop.  Five more argillite blanks were found 
in the A3 zone or in the balk of the same units which contained Feature #46.  The 
remainder were found in scattered locations, no two in the same unit or block of units.  
One was in Feature #27, associated with a radiocarbon date of 4770+50 B.P.; one in 
Feature #74, associated with a radiocarbon date of 5770+120 B.P.; and one was in 
Feature #111, associated with a radiocarbon date of 1130+100 B.P  There was one in 
Feature #230 on Terrace Two.  None were found in features on Terrace One .  These 
dates also span from the Late Archaic through the Late Woodland period.  Their average 
length was 17.88 mm; their average width was 11.46 mm; their average thickness was 
2.91 mm; and their average weight was 1.04 g.   
Combined, pendants and pendant blanks were found in eight cells with frequencies 
above 3σ above the mean:  on Terrace One, in S30E130, S40E150, and S70E20; on  
Terrace Three, in S10W40, S10W15, S15E/W00, S75W35, and S80W40.  There were six 
cells on Terrace Two with medium densities, but none on Terraces One and Three.  
There was one cell on Terrace One and five cells on Terrace Three with low densities 
greater than zero.  Their variance-mean ratio was 0.41, the lowest for any ceremonial 
items; the frequency in high- and medium-density cells was 80.00%.  No cells were 
higher than 8σ in frequency. 
 
7.  Portable Petroglyphs:  These are small stones which have marks carved into them.  
 There were two of them found:   one of dark granite in Feature #19 on Terrace Three, 
 measuring 38.6 mm in length, 20.8 mm in width, 12.3 mm in thickness, and 16.05 g in 
 weight, associated with a radiocarbon date of 6250+80 B.P.; and one of tan quartz in the 
 B1 zone of a unit on Terrace One, measuring 16.3 mm in length, 11.9 mm in width, 6.4 
 mm in thickness, and 1.7 g in weight.  In the field, they were referred to as “tally stones” 
 on the presumption that the marks were used for counting.  However, comparison with 
 other such items from elsewhere in the Northeast (e.g. Lenik 2000) suggests that they  




Figure 7E.7.1:  Tally Stone 
 
 
Figure 7E.7.2:  Variance-Mean Ratios for Ceremonial Stone Tools 
 
Altogether, most ceremonial items had much higher variance-mean ratios than for any other tool type, 
as shown in Figure 7E.7.2.  This may simply be a function of their high frequency, or of the fact that 




Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in 
MF 






Polished Pebbles 14,187.97 9 7 32.4% 15 27.8% 190 39.8% 146 
Rods 12,237.61 12 10 88.8% 1 3.0% 30 8.2% 334 
Hematite Paintstones 5,064.84 8 7 9.0% 21 38.2% 170 52.8% 154 
Limonite Paintstones 4,868.86 14 4 24.2% 6 14.3% 139 61.5% 215 
Graphite Paintstones 2,680.09 6 9 18.0% 18 10.4% 170 71.6% 160 
Pecked Pebbles 12.85 5 12 36.8% 29 19.5% 34 43.7% 274 
Crystals 9.64 4 3 14.2% 50 24.8% 45 61.1% 221 






Lithic Sources and Debitage 
 
Distribution of Debitage 
While it is undoubtedly true that the pre-European inhabitants of the Little League Site made use of a 
wide variety of materials for both their domestic and ceremonial activities, the only materials which 
have survived the ravages of time are stone, ceramics, and charred organic materials.  The very small 
number of pre-European ceramics have been described in the preceding chapter; and the organics will 
be dealt with in the next.  The goal of this chapter is to describe the types of stone used, as well as their 
sources and their distribution about the site – particularly, the distribution of debitage (also referred to 
as flakes), the by-products of the manufacture of chipped stone tools. 
A total of 31,514 pieces of debitage were recovered from the Little League Site (see Figure 8.1).  The 
distribution of debitage by level is given below: 
Terrace 1 2 3 Total 
A1 56 75 280 411 
A3 1,591 1,905 9,837 13,331 
A4 0 38 0 38 
B1 254 209 1,226 1,689 
B2 913 1,149 10,685 12,747 
C 57 18 933 1,008 
BALK 45 54 346 445 
BURROW 1 4 14 19 
FILL 0 276 107 383 
REEXCAVATED 4 0 20 24 
ROOT 1 3 0 4 
WASH-IN 6 1 94 101 
SURFACE 6 1,381 0 1,387 
TOTAL 2,934 5,120 23,534 31,514 
     Figure 8.1:  Distribution of Debitage by Count by Level by Terrace 
Even when factored for excavated area, Terrace Three retains its dominance over the other terraces in 
terms of frequency of debitage:  145.39 per square meter, as compared with 112.11 per square meter 
on Terrace Two and 46.14 per square meter on Terrace One.  Debitage by count was 6.6 times as 
frequent on Terrace Three as on Terrace Two, and 8.5 times as frequent as on Terrace One.  While 
substantial quantities of debitage on each terrace were recovered from the A3 zone (42.3%), and 
therefore at least somewhat out of context, there were strong percentages in features as well:  31.2% 
on Terrace One, 30.8% on Terrace Two, and 43.0% on Terrace Three.  Recoveries from other levels were 
relatively minimal, and roughly comparable among the three terraces. 
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Due to the discovery in 2018 of the predominant use of siltstone for stone rods, a reexamination of all 
artifacts identified in the previous seasons as argillite was undertaken, and many of them were 
reclassified as siltstone.  The same procedure was applied to the debitage, but only from the 2015-2019 
operations on the Second Terrace, because the debitage from the earlier investigations was no longer 
available to the author.  Thus, the near absence of siltstone from  Terraces One and Three should not be 
taken too seriously.  Approximately 28.5% of flakes previously identified as argillite from the Second 
Terrace were reclassified as siltstone.  If this percentage were applied to the other two terraces, the 
expected result would be 219 siltstone flakes from Terrace One and 317 siltstone flakes from Terrace 
Three. 
The distribution by lithic material is given below.  The two-letter abbreviations assigned to these 
materials will be used in tables henceforth: 
Terrace 1 2 3 Total 
Argillite (AR) 763 636 1,102 2,510 
Arkose (AK) 234 199 3,928 4,361 
Basalt (BA) 2 1 1 4 
Breccia (BR) 0 2 4 6 
Chalcedony (CA) 0 1 13 14 
Chert (CH) 9 5 45 59 
Coalstone (CO) 5 1 38 44 
Conglomerate (CG) 0 0 1 1 
Diorite (DI) 0 1 3 4 
Felsite (FE) 40 319 1,490 1,849 
Gabbro (GA) 2 0 76 78 
Gneiss (GN) 0 1 1 2 
Granite (GT) 28 17 103 148 
Granodiorite (GD) 17 31 40 88 
Hornfels (HF) 12 5 120 137 
Quartz (QZ) 1,759 2,220 17,559 21,538 
Quartzite (QT) 52 26 247 325 
Schist (SC) 0 3 13 16 
Siltstone (SI) 2 251 1 254 
Steatite (ST) 0 2 3 5 
Total 2,934 3,719 23,534 31,514 
Figure 8.2:  Distribution of Debitage by Number by Material by Terrace 
On Terrace One, debitage was recovered from Features #136 (ten quartz); #139 (two arkose); #141 (5 
quartz, two arkose); #143 (one quartz, one argillite); #144 (one argillite); #145 (two arkose , one 
argillite); #146 (five quartz); #147 (five quartz, one argillite); #149 (one quartz); #152 (one quartz, one 
arkose); #153 (one argillite, one hornfels); #154 (one quartz); #156 (three quartz, one felsite, one 
argillite, one chert); #157 (two basalt); #160 (two argillite); #162 (eight argillite, seven quartz , four 
arkose, three granodiorite); #165 (eight quartz, one argillite, one arkose); #166 (two quartz, one 
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argillite); #169 (one quartz); #170 (two argillite, one quartz); #171 (43 argillite, 21 quartz, three arkose, 
one granite); #172 (sixteen quartz, five argillite, one hornfels); #173 (three quartz, one argillite); #174 
(eight quartz); #175 (38 quartz, 25 argillite, five chert, one arkose, one quartzite, one felsite); #177 
(three quartz); #179 (four  quartz, one argillite, one arkose); #181 (one quartz); #183 (five quartz, three 
argillite, one quartzite); #184 (one siltstone); #185 (23 quartz, 13 argillite, one arkose); #186 (one 
arkose); #187 (fifteen quartz,eight argillite, one felsite, one granite); #188 (101 arkose, 30 quartz, 30 
argillite, one felsite, one quartzite, one granodiorite, one coalstone, one hornfels); #189 (nine quartz); 
#190 (89 argillite); #192 (two quartz); #193 (two argillite, one quartz); #194 (six argillite, three quartz): 
#195 (twenty quartzite, seventeen quartz); #196 (twelve argillite, eight quartz, two arkose); #197(ten 
quartz,five argillite, three hornfels, one granodiorite, one felsite); #199 (one argillite); #202 (three 
quartz); #203 (one argillite); #205 (two quartz); #206 (fourteen quartz); #207 (five quartz); #208 (three 
quartz); #210 (150 quartz,three felsite, one quartzite, one coalstone, one chert); and #211 (three 
quartz).   Features #171, #175, #188, #190, and #210 each contained a lithic workshop, for argillite, 
quartz, argillite, arkose, and quartz, respectively. 
 
Figure 8.3:  Horizontal Distribution of Debitage, by Number 
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On Terrace Two, debitage was recovered from Features #1 (nine argillite, eight felsite, eight quartz, one 
quartzite, one arkose, one granite); #2 (twenty quartz, nineteen felsite, three arkose); #3 (nine argillite, 
eight quartz, one arkose); #4 (eight quartz, one quartzite, one felsite); #5 (three felsite); #8 (eleven 
quartz, one granodiorite); #10 (four quartz, one felsite, one granodiorite, one chert); #11 (five argillite, 
one felsite); #13 (six quartz, one felsite); #16 (two felsite); #213 (50 quartz, three arkose, one felsite, one 
siltstone); #214 (one quartz); #216 (170 quartz, two argillite, one felsite, one granite; #218 (thirteen 
quartz, one siltstone, one arkose); #219 (four arkose , three quartz, one felsite); #220 (77 quartz, nine 
felsite, seven siltstone, one quartzite, one arkose); #221 (77 quartz,fifteen felsite, two quartzite, two 
argillite, two siltstone, one chert); #224 (four quartz, one argillite); #226 (76 quartz,eleven argillite, three 
arkose, two felsite); #227 (71 quartz, nine argillite, four arkose); #228 (22 arkose, twelve argillite, ten 
quartz, three quartzite, one felsite); #229 (fifteen quartz, four argillite, one arkose); #230 (182 quartz, 60 
felsite, 24 argillite, 23 arkose, one granite, one coalstone, one siltstone); #232 (seventeen quartz, three 
felsite, two argillite, two arkose, two siltstone); #233 (nine quartz, eight argillite, five felsite, two granite, 
one arkose); #234 (21 quartz, nineteen argillite, three arkose, three siltstone, one felsite); #235 
(seventeen argillite, seventeen arkose, five quartz, two granite, one felsite); #236 (62 arkose, eleven 
quartz, nine argillite, six siltstone, five felsite); #241 (75 quartz, eight argillite, two arkose, one granite, 
one siltstone,); and  #243 (four argillite, two siltstone, two quartz).   
On Terrace Three, debitage was recovered from Features #9 (two quartz); #17 (four felsite, two quartz, 
two granodiorite, one basalt): #18 (seven argillite, five quartz);  #19 (101 quartz, six argillite, four 
quartzite, four felsite, three chert, one hornfels, one granodiorite, one granite, one quartzite); #20 (254 
quartz, eight felsite, five quartzite, four argillite, two arkose, two coalstone, one granite); #21 (one 
quartz); #23 (three arkose, one chert); #24 (three arkose); #25 (one quartz); #26 (five quartz, five 
argillite, one quartzite); #27 (678 quartz, 24 argillite, seventeen arkose, fifteen felsite, eight quartzite, 
seven hornfels, two chert); #28 (ten quartz, five argillite, three felsite, three arkose, one granite, one 
granodiorite); #29 (180 quartz, three felsite, one quartzite, one granodiorite); #30 (three felsite, three 
argillite, two arkose, one quartz); #32 (fourteen felsite, seven quartz); #33 (386 quartz, four felsite, three 
quartzite, one arkose); #34 (41 quartz, two hornfels, one quartzite); #35 (68 quartz, 46 felsite, eight 
quartzite, six argillite, two arkose, one coalstone); #36 (403 quartz, 108 felsite, eighteen argillite, two 
quartzite, two hornfels, one arkose, one granodiorite); #40 (240 quartz, 113 arkose, 43 felsite, 27 
argillite, one granite, one hornfels); #44 (three quartz, one arkose); #46 (175 quartz, 69 argillite, 24 
felsite, eleven arkose, six granite, three quartzite, two chert, one hornfels); #47 (three argillite, one 
quartz, one felsite); #48 (three quartz, three felsite, one quartzite, one arkose); #49 (136 quartz, twelve 
argillite, five felsite, one quartzite); #50 (292 quartz, two argillite, one felsite, one arkose, one 
granodiorite, one hornfels); #51 (one argillite); #52 (five quartz); #53 (one arkose); #54 (two quartz); #55 
(one quartz); #56 (fourteen quartz, one arkose); #57 (two argillite, two felsite, one quartz, one arkose); 
#58 (22 quartz, one granodiorite); #59 (nine quartz, one argillite, one felsite); #60 (four quartz); #61 (50 
quartz, one felsite, one arkose, one coalstone); #62 (seven quartz, one hornfels); #63 (three quartz, two 
argillite, one felsite); #65 (seven quartz, four argillite, one quartzite, one felsite); #66 (667 quartz, 29 
arkose, seven felsite, six argillite, five quartzite, one granite); #67 (48 quartz, six felsite, three argillite, 
two arkose, two quartzite, one granite); #69 (203 quartz, twelve argillite, eight felsite, three chert, three 
hornfels, two arkose, two granite); #70 (two quartz); #71 (68 quartz, two hornfels, one quartzite, one 
chalcedony, one chert, one felsite); #72 (six quartz, three argillite, one arkose); #73 (six felsite, one 
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granite, one granodiorite); #74 (1,649 quartz, nine felsite, five argillite, three coalstone, three quartzite, 
two arkose, one hornfels, one chalcedony); #75 (three quartz, one chert, one quartzite); #78 (twelve 
quartz); #79 (three quartz); #80 (three quartz, one argillite); #81 (two quartz); #83 (130 quartz,32 felsite, 
sixteen argillite, three arkose, two hornfels, one granite); #84 (eight quartz,two argillite); #86 (220 
quartz,fourteen felsite, five hornfels, four arkose, three quartzite, one argillite, one granodiorite); #87 
(535 arkose); #88 (1,200 arkose, 40 argillite, two quartz), #89 (four quartz, four quartzite, two felsite, 
one arkose, one granite); #90 (four quartz); #91 (67 quartz, ten felsite, one argillite, one arkose, one 
hornfels); #92 (three quartz, two felsite); #94 (seven quartz, three arkose); #95 (two quartz, one felsite); 
#96 (90 quartz, nine hornfels, seven argillite, three granodiorite, two quartzite, one felsite, one arkose); 
#97 (two quartz); #98 (37 quartz, two argillite, two arkose); #99 (130 quartz, three argillite, two felsite, 
one quartzite); #100 (three quartz, one argillite); #101 (one arkose); #102 (132 quartz, seven felsite, one 
quartzite, one arkose, one hornfels); #103 (133 quartz); #104 (thirteen quartz, one felsite, one arkose); 
#105 (276 quartz, two hornfels, one granodiorite, one coalstone); #106 (seven quartz, two argillite, two 
hornfels, one granodiorite, one chert); #107 (36 quartz, fifteen felsite, eleven argillite); #108 (34 quartz, 
one hornfels, one coalstone, one chert); #109 (one quartz, one felsite); #110 (thirteen quartz, two 
felsite, one hornfels); #111 (seventeen quartz, three quartzite, one coalstone); #112 (eight quartz, one 
felsite, one hornfels); #113 (349 quartz, ten argillite, seven coalstsone, three felsite, two chert, one 
arkose); #114 (67 quartz, six felsite, one quartzite); #115 (23 quartz, one argillite); #116 (six quartz, one 
hornfels); #118 (124 arkose, five quartz, one basalt); #119 (two arkose, two felsite); #120 (76 arkose, one 
chalcedony); #122 (twenty quartz); #123 (three quartz); #124 (35 felsite, three arkose); #125 (three 
quartz, one arkose); #126 (34 quartz, seventeen felsite, four argillite, one hornfels, one quartzite); #127 
(43 quartz, two felsite, one granodiorite); #128 (one quartz); #129 (one quartz); #130 (151 quartz, five 
hornfels, four felsite, two argillite, one arkose, one chert); #131 (one quartz, one felsite); #132 (ten 
quartz, one granodiorite); #133 (37 quartz, one arkose, one hornfels); and #134 (35 quartz, one 
chalcedony).  Feature #74 contained a quartz workshop, while Features #87 and #88 were arkose 
workshops.   
Horizontally, only two cells had densities above 3σ:  S25W25 and S40W30 on Terrace Three, due to the 
arkose workshops in those cells.  The percentage of excavated flakes from these two cells was 8.78% of 
the total.  There were no cells with medium densities.  There were 119 cells on Terrace One, 54 cells on 
Terrace Two, and 161 cells on Terrace Three with low densities greater than zero.  Only 17 of the 355 
cells lacked debitage.  The variance-mean ratio was 508,114.98, an order of magnitude higher even than 
any of those for ceremonial items.  This indicates that most debitage was widely, if somewhat thinly 
scattered throughout the site.   
Studies of lithic sources have shown that, while calculating the total number of pieces of debitage may 
be useful, a more useful indicator of the effort involved in transporting stone to the site is the net 
weight or mass, because a particular core might be split into any number of flakes in the process of 
manufacture, but it will have taken the same amount of energy to bring it to the site, no matter how 
many flakes and tools were produced from it.   
As a simple rule of thumb, based upon ethnographic analogies, Russell Barber (1982) suggested that 
sources within a one day round trip from a site on foot, such as would be typically undertaken by 
women in their daily gathering activities, should be classified as “local”.  This would encompass a 15 
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kilometer radius around the site.  Sources within a one week round trip from a site on foot, such as 
would be typically undertaken by men on hunting parties, he classified as “regional”.  This would 
encompass a 75 kilometer radius around the site.  Sources which were more distant than 75 km from a 
site he classified as “exotic” (see Figure 8.6).   Among resident hunter-gatherer groups, exotic materials 
might have been obtained either by trade with other groups or by occasional long-distance forays; or by 
direct procurement by more highly mobile groups. 
The distribution of debitage by weight at the site is given by level in Figure 8.4 below: 
Terrace 1 2 3 Total 
A1 288.0 292.5 730.6 1311.1 
A3 4,571.3 4,720.1 17,952.4 27,243.8 
A4 0 58.35 0 58.35 
B1 413.6 189.6 5,682.6 6,285.8 
B2 2,131.7 2,602.9 9,539.8 14,274.4 
C 134.5 97.2 4,729.4 4,961.1 
BALK 102.9 233.3 319.7 655.9 
BURROW 0.1 32.1 16.6 48.8 
FILL 0 314.6 415.7 730.3 
REEXCAVATED 3.5 0 26.1 29.6 
ROOT 6.9 16.7 0 23.6 
WASH-IN 14.7 0.15 82.0 96.8 
SURFACE 58.2 6,625.0 0 6,693.2 
TOTAL 7,725.2 15,182.6 39,494.9 62,402.6 
per sq. m.  121.6 269.0 267.5 219.0 
Figure 8.4:  Distribution of Debitage by Weight by Level by Terrace 
Figure 8.6 gives the weight distribution by material: 
Terrace 1 2 3 Total 
Argillite 2,734.6 1,370.2 2,283.1 6,388.8 
Arkose 925.5 1,018.3 1,4478.8 1,6422.6 
Basalt 2.0 2.8 1.7 6.5 
Breccia 0.0 4.2 20.1 24.3 
Chalcedony 1.0 1.3 15.9 18.2 
Chert 2.5 4.4 9.1 15.9 
Coalstone 42.2 14.8 122.5 179.5 
Conglomerate 0.0 0.0 11.4 11.4 
Diorite 0.0 15.9 0.0 15.9 
Felsite 108.5 491.8 1,740.7 2,341.0 
Gabbro 11.8 8.2 105.6 125.6 
Gneiss 0.0 0.8 1.3 2.0 
Granite 120.1 225.3 342.0 687.4 
Granodiorite 167.8 84.7 261.7 514.1 
Hornfels 13.2 15.0 109.4 137.5 
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Quartz 3,152.05 5,276.9 24,910.7 33,339.65 
Quartzite 408.9 349.6 1040.4 1798.9 
Schist 0.0 1.6 8.8 10.3 
Siltstone 36.8 329.5 1.85 368.2 
Steatite 0.0 0.0 0.6 0.6 
Total 7,725.2 15,182.6 39,494.9 62,402.6 
per sq. m.  121.6 269.0 267.5 219.0 
Figure 8.5:  Distribution of Debitage by Weight by Material by Terrace 
 
Figure 8.6:  Source Locations of Local, Regional and Exotic Materials Found at the Site 
The distribution by weight per square meter by terrace is much lower on Terrace One, but very similar 
on Terraces Two and Three.  The horizontal distribution, shown in Figure 8.7, is again heavily skewed by 
the high concentration of arkose debitage in Feature #88 on Terrace Three, which had a frequency 
above 18σ.   The variance-mean ratio was again very high, 8,413,775.35. There were two additional cells 
on Terrace Three with frequencies above 1σ.  Their percentage, combined with that from cell S25W25, 
represents 21.9% of the debitage.  By weight, 24.4% of flakes previously identified as argillite from the 
Second Terrace were reclassified as siltstone.  If this percentage were applied to the other two terraces, 
the expected result would be about 663 grams of siltstone flakes from Terrace One and 497 grams of 




Figure 8.7:  Horizontal Distribution of Debitage, by Weight 
Lithic Sources 
What Barber’s model does not take into account is the transport of lithic materials by non-cultural 
agencies, in particular the effect of glaciation bringing rocks southwards.  For example, on Terrace Three 
at the Little League site there are several erratic boulders of conglomerate visible on the surface, 
probably deriving from sources to the north in Pondville or Roxbury (Skehan 1976), which contain fist-
sized to head-sized cobbles of quartz and grey or purple quartzite.  This would have made these 
materials immediately available to the site’s occupants, and they therefore must be considered as 
“local”.  During the 1998 season, we conducted an experiment to test this.  Excavators were asked to 
collect all unmodified cobbles with diameters of ca. 5 centimeters or larger from their excavation units, 
crack them open, and document the lithic material present.  A total of 3,084 cobbles were examined in 
this fashion.  The results of this study were then compared (by count) to the debitage recovered at the 
site during that season (Goncalves 1999), using both Chi-square and Spearman Ranked Order correlation 
tests (Hays 1963).    
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What this study determined was that approximately 95% of the materials used for chipped stone tools 
at the site could be found in the glacial drift at the site.  The proportions of the materials found in 
cobbles and those used for tools differed markedly.  For example, there was a high frequency of granite 
among the cobbles (1,528, 34.38%) which material was, as noted above, not frequent in the debitage 
sample, while quartz was found at a much lower frequency among the cobbles (154, 3.47%) than in the 
debitage.  One possibility that may account for this is that the inhabitants were deliberately selecting 
the more useful materials among the cobbles, thereby subtracting from their presence among the 
sampled cobbles.  Nevertheless, if Barber’s model is to be applied, a detailed discussion of lithic types 
must first be undertaken to determine their availability to the site’s inhabitants.  The types are 
presented in descending order of frequency by weight, and each material is also broken into subtypes by 
color.  It should be made clear that macroscopic examination of lithic materials is not always reliable, 
and is not a substitute for petrographic thin-sectioning or neutron  activation analysis (Luedtke 1992), 
neither of which has been undertaken on any of the lithic materials at the site. 
 
1. Arkose:  This is the local bedrock at the Little League site.  It is a grey sedimentary formation, 
similar to sandstone except that it incorporates grains of white feldspar.  It formed under 
conditions of running water.  It is part of the Pennsylvanian era Narragansett Formation (Zen et 
al, 1983).  It tends to fracture into flat slabs along the bedding planes of the rock, and it is 
relatively soft and crumbly along fresh edges.  These characteristics make it less than ideal for 
chipped stone tools, but useful for large items such as anvils.  Nevertheless, its local abundance 
seems to have outweighed (literally, in this case) the negative characteristics of the stone.  As 
noted in the Chapter Two, there is an arkose outcrop immediately adjacent to the site to the 
southwest, and there are also large boulders, probably calved off from this outcrop, located at 
the southwest corner of Terrace Three.   Arkose was found in 7.36% of the cobbles collected for 
study in 1998.  It constitutes 55.95% of all the debitage and 20.26% of all the artifacts found at 
the site, by weight.  The results are highly skewed in favor of Terrace Three, at 64.92% of all the 
debitage found there.  Most of this derives from two arkose workshops located on that terrace.  
An additional small arkose workshop was found on Terrace One.  A minority type (0.016% of all 
arkose), the red sandstone of the Wamsutta Formation, derives from the Randolph area, 36.5 
km north of the site (Skehan 2001), but this is also in the glacial train and may very likely have 
been deposited naturally at the site.  Ten cobbles of this material (0.23%) were found in the 
1998 study.  Thus, all of the arkose is considered to be a local material.  It is the only material 
used to make mullers; the majority material (50 – 74%) used to make anvils, flake drills and 
choppers; an important minority material (25 – 49%) in the making of spokeshaves, digging 
tools, oval scrapers, semi-lunar knives, stem knives, and stemless knives; and a small minority 
material (10 -24%) used in the making of flake knives, end scrapers, preforms, abraders, nutting 
stones, shaft abraders, and worked pieces.  It was also a trace material (<10%) used in making 
Small Stemmed Points, knife tip fragments, flake knives, flake scrapers, cores, worked pieces, 
pecked stone fragments, pestles, hammerstones, and pounding stones.   Aside from a single 
example of a pecked pebble, it was not used for ceremonial objects.   
 
2. Quartz:  This is the second most common material at the site, constituting 32.13% of all debitage 
and 11.19% of all artifacts by weight.  Its distribution is skewed in favor of the First Terrace 
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(57.48%), due to the presence of a quartz workshop there.  It was found in only 2.77% of the 
cobbles collected for study in 1998.  It is a mineral, primarily SiO2.  Pure quartz is either white or 
translucent in color.  Slight mineral impurities can give it a tan, rose, purple, green, or dark grey 
tinge, but the vast majority (95.4%) of the quartz found at the site is white in color, followed by 
translucent (2.4%) and rose (1.9%); the tan and grey varieties are about 0.1% each.  The 
generally homogenous texture of quartz produces excellent conchoidal fracture, so it was 
preferred for making sharp-edged tools.  However, quartz cobbles may contain hidden crystal 
faces, and as these have obtuse (120o) angles, they can deflect the force of the blow, resulting in 
failed pieces – of which we found many at the site.  As noted above, quartz cobbles are found 
embedded in conglomerate erratic boulders at the site.  For this reason, all quartz debitage is 
also considered to be a local material.  Very small quantities of purple (amethyst) and green 
(chrysoprase) quartz were found among the ceremonial items, and these are probably of 
regional origin.  “Herkimer diamonds”, formed as translucent, biterminated quartz crystals, are 
definitely exotic, since the source areas for them are between 350 and 375 km distant from the 
site.  Quartz was the sole material used for making Snappet points, Madison points, Herkimer 
diamonds, dentate stamps, drill midsections, and crystal matrices; the dominant material (75 – 
99%) used for Small Stemmed Points, Squibnocket Triangles, flake scrapers, scraper bit 
fragments, side scrapers, steepedge scrapers, gravers,  preforms, cores, wedges, and quartz 
crystals; the majority material in making Beekman Triangles, projectile tip fragments, knife tip 
fragments, flake knives, blades, end scrapers, flake drills, utilized flakes, worked pieces, polished 
pebbles, and tally stones; an important minority material in making Atlantic Points, Levanna 
Points, untyped stemmed points, stem knives, knife midsections, oval scrapers. and 
spokeshaves; a small minority material in the making of Merrimack Points, Neville Points, Orient 
Fishtails, Brewerton Side-Notched Points, stemless knives, sinew stones  and abraders; and a 
trace material (<10%) in making  ground stone fragments, pecked stone fragments, anvils, 
hammerstones, pounding stones, shaft abraders, sharpening stones, and pecked pebbles. 
 
3. Argillite:  This is also part of the bedrock underlying the Narragansett Basin, and is also part of 
the Pennsylvanian era Narragansett Formation (Zen et al, 1983).  It is a clay-derived stone, 
probably originally a lakebed sediment, part of a continuum between sedimentary shale and 
metamorphic slate.  Like arkose, it is relatively soft and tends to fracture along bedding planes, 
but it does display subconchoidal fracture.  It constitutes 6.59% of the debitage and 4.00% of the 
artifacts found at the site, by weight.  The distribution is somewhat skewed in favor of the First 
Terrace (36.36%), due to an argillite workshop found there.  The local bedrock is grey to greyish-
green in color.  It constitutes 87.5% of the argillite debitage found at the site, by weight.  A light  
greenish argillite is also available in the vicinity of Cambridge, Massachusetts, at a distance of ca. 
57 km north-northwest of the site (Skehan 1976); and a black argillite probably derives from 
formations in Milton, MA, ca. 40 km north of the site (Bowman and Zeoli 1977).  These 
constitute 5.7% and 5.3% of the argillite, by weight.  However, both of these locations are in the 
glacial train and these materials may very likely have been deposited naturally at the site.  A 
total of 509 argillite cobbles were collected in the 1998 study (11.87% of the total).  Thus, all 
argillite is considered to be a local material.  It was the only material used in making Rossville 
Points, grooved weights, and whetstones; it was the dominant material used in making 
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smoothing stones, pendants, and pendant blanks; the majority material used in making untyped 
stemmed points, blades, gouges, abraders, notched pebbles, and stem hoes; an important 
minority material used in making semi-lunar knives, ground stone fragments, pecked stone 
fragments, sharpening stones, and sinew stones; a small minority material used in the making of 
Brewerton Side-Notched points, Neville Points, stemmed knives, knife midsections, choppers, 
spokeshaves, digging tools, and mortars; and a trace material used in making projectile point tip 
fragments, knife tip fragments, flake knives, stemless knives, end scrapers, flake scrapers, oval 
scrapers, gravers, preforms, utilized flakes, wedges, worked pieces, pestles, anvils, nutting 
stones, pounding stones, shaft abraders, pecked pebbles and polished pebbles. 
 
4. Felsite:  This is a catch-all term used to describe volcanic material which was cooled at a 
moderate rate, unlike obsidian, which is contact-cooled, or granite, which is cooled slowly.  
Felsites  are often referred to in archaeological and geological literature as rhyolites when they 
show flow-banding and as porphyries when the ground mass is dark in color.  The rate of cooling 
is inversely proportional to the size of the growth of small crystals (referred to as “phenocrysts” 
when visible to the naked eye).  In felsites, these crystals are small enough that they do not 
significantly detract from the ability to knap sharp-edged tools from the stone, though working 
this material requires somewhat more physical force than working more homogenous materials.  
Felsite constitutes  2.12% of the debitage and 1.59% of the artifacts found at the site, by weight.  
Of this total, 9.2% of the debitage and 23.48% of the artifacts are regional, and 89.8% of the 
debitage and 76.52% of the artifacts are local. 
 
Archaeologists working in southern New England have learned to recognize numerous varieties 
of felsite based upon the color of the ground mass and the shape and color of the phenocrysts, 
and these identifications have been hypothetically traced to sources, principally in a ring 
surrounding the Boston area, resulting from what are now extinct volcanoes (Skehan 1976).  
These subtypes are presented below, in descending order of frequency at the site.  Because the 
range of variation within any of these quarries has not been tested systematically, the field 
identifications should be accepted with some caution, as noted above. 
a. Grey Felsite:  This material, with a gun-metal grey ground mass and a mix of white 
(feldspar) and black (ferromagnesian) phenocrysts, is thought to derive from quarries in 
Wakefield, MA, a distance of 72.4 km north-northeast of the site (Skehan 2001).  This 
location is within the glacial train, so this variety should be considered as a local 
material.  It is by far the most common subtype, constituting 61.9% of all felsite 
debitage recovered, by weight.  It was also the most common felsite found in cobbles, at 
69.5%.   
b. Tan/White Felsite:  When freshly flaked, this material has a white ground mass, but its 
rind oxidizes to tan.  It has primarily clear quartz phenocrysts.  It is thought to derive 
from quarries in the Hale Reservation in Westwood (Strauss 1992; Hoffman 1980), a 
distance of 41.3 km north of the site.  This is also within the glacial train, so this variety 
should be considered as a local material.  While its presence in cobbles is low (0.8%), it 
constitutes 10.5% of the felsite debitage found at the site.   
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c. Black Felsite:  This material typically is dark grey to black in ground mass, with squarish 
feldspar crystals.  It derives from quarries in the Blue Hills, in particular around Pine Tree 
Brook (Hallaren 1987), a distance of 43 km north of the site.  These sources are also in 
the glacial train, and this variety should therefore be considered to be a local material.  
It was present 8.8% of the debitage and in 6.05% of the cobbles. 
d. Red Felsite:  This material has a slightly nubbly texture, is dark red in color, and has black 
ferromagnesian phenocrysts.  It may also have some quartz veins running through it.  
The source for this is in North Attleboro MA (Garman and Fragola 1996), a distance of 
31.3 km to the southwest of the site.  This is definitely not in the glacial train, and the 
distance indicates that this variety should be considered a regional material.  It 
constitutes 6.7% of the debitage and 7.9% of the cobbles at the site. 
e. Green Felsite:  This material has a light green ground mass and black phenocrysts.  The 
source is thought to be the Wyoming quarry in Melrose, MA, a distance of 69.4 km 
north-northwest of the site (Luedtke et al. 1998).  This is within the glacial train, and this 
variety should probably be considered as a local material.  It constitutes 6.1% of the 
debitage and 2.6% of the cobbles found at the site. 
f. Pink Felsite:  This material is misnamed “Saugus jasper”, due to its fairly smooth texture 
and general lack of phenocrysts.  It also may have quartz veins running through it.  The 
quarry source in Saugus, MA, is 64.3 km northeast of the site (Skehan 1976), which 
means that it is probably in the glacial train and should be considered as a local 
material.  It constitutes 2.2% of the debitage found at the site, and was not noted in 
cobbles. 
g. Purple Felsite:  This material has a dark purple to black ground mass with thin, 
rectangular feldspar phenocrysts.  It derives from quarries on Marblehead Neck, a 
distance of 69.2 km north-northeast of the site (Skehan 2001).   It is most likely within 
the glacial train and should be considered to be a local material.  It constitutes 1.6% of 
the debitage at the site, and was not noted in cobbles. 
h. Banded Felsite:  This is a material with grey and white flow bands, and may derive from 
the Sally Rock quarry in Dedham, MA, a distance of 44.5 km north-northwest of the site 
(Bowman and Zeoli 1977).  It is within the glacial train, and it should be considered as a 
local material.  It constitutes 1.2% of the debitage at the site, and was not noted in 
cobbles. 
i. Maroon Felsite:  This is a material with maroon and white flow bands, and may derive 
from a quarry in Mattapan, MA, a distance of 43.1 km north of the site, within the 
glacial train (Skehan 1976).  It should be considered a local material.  It constitutes 0.6% 
of felsite debitage at the site, and was not noted in cobbles. 
j. Oolitic Felsite:  This material is mottled grey or brown in color, with spherulitic 
phenocrysts.  A Massachusetts bedrock source is not known for this material, but 
spherulitic rhyolites are well documented from North Haven Island in coastal Maine 
(Bourque 1995), a distance of over 300 km north-northeast of the site.  This is probably 
not within the glacial train, but some of it may have been carried southwards by the 
Buzzards Bay Lobe of the glacier to Cape Cod, so it should therefore be considered a 
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regional material.  It constitutes 0.3% of felsite debitage at the site, and was not noted 
in cobbles. 
 
The horizontal distribution of felsite is slightly skewed in favor of the Second Terrace, because of 
a black felsite workshop there.  Felsite was the only material used in making Jack’s Reef Corner-
Notched Points, Kirk Stemmed Points; Bifurcate Base Points, Susquehanna Broad Points, 
Vosburg Points, square-based knives, U-based knives, and Meadowood drills;  the majority 
material used in making Atlantic Points, Beekman Triangles, Brewerton Side-Notched Points, 
Merrimack Points, Neville Points, Neville Variant Points, Orient Fishtails, and Stark Points; a 
small minority material used in making projectile point tip fragments, knife tip fragments, flake 
knives, stem knives, stemless knives, knife midsections, and spokeshaves; and a trace material 
used in making Small Stem Points, Squibnocket Triangles, end scrapers, flake scrapers, side 
scrapers, steepedge scrapers, cores, choppers, utilized flakes, wedges, worked pieces, ground 
stone fragments, pestles, digging tools, hammerstones, shaft abraders, pecked pebbles, and 
polished pebbles. 
 
5. Quartzite:  This is a metamorphic rock which formed from compression of sandstones as the 
result of tectonic plate activity along the Nashoba Thrust Belt, which runs from the Rhode Island 
Connecticut border northeastwards, coming out to sea north of the Massachusetts-New 
Hampshire border (Rast and Skehan 1990).   As was the case for the quartz from which it 
derives, it is white in pure form (sometimes described as “sugar quartz”), but impurities color it 
to tan, rose, grey, or purple.  It constituted 1.53% of the debitage and 11.55% of the artifacts 
found at the site, by weight.  The distribution is slightly skewed in favor of the First Terrace, due 
to the presence of a quartzite workshop there.  As noted above, the grey and purple  varieties – 
which, combined, constitute 58.6% of the quartzite debitage – can be retrieved from 
conglomerate glacial erratics at the site, and should be considered as local materials.  A total of 
185 grey quartzite cobbles were retrieved in 1998, or 4.2% of the total.  The white, tan, and rose 
colored varieties are more likely from quarries in Westborough, MA, a distance of 69 km 
northwest of the site.  These are not in the glacial train and should be considered as regional 
materials.  These constitute 41.3% of the quartzite debitage.  A total of 48 rose quartzite cobbles 
were retrieved in 1998, 1.1% of the total.  Quartzite was the only material used in making Poplar 
Island Points; a majority material used in making Stark Points;  an important minority material 
used in making Levanna Triangles, pecked stone fragments, pestles, nutting stones, and sinew 
stones; a small minority material used in making Merrimack Points, semi-lunar knives, ground 
stone fragments, hammerstones, pounding stones, pecked pebbles, and polished pebbles; and a 
trace material used in making knife tip fragments, flake knives, stem knives, stemless knives, end 
scrapers, flake scrapers, side scrapers, steepedge scrapers, gravers, preforms, cores, choppers, 
spokeshaves, utilized flakes, worked pieces, anvils, digging tools, mortars, shaft abraders, and 
rods. 
 
6. Granodiorite:  This is a relatively fine-grained volcanic material, though not as fine-grained as 
felsite.  It displays a mix of light feldspar and dark ferromagnesian crystals in about equal 
proportions.  Probable sources for this material are in quarries around Quincy, MA, 42.4 km 
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north of the site, or Dedham, MA,  42.9 km north-northwest of the site, both in the glacial train 
(Skehan 1976).  This should be considered a local material.  It constitutes 0.51% of the debitage, 
8.24% of the artifacts, and 1.6% of the cobbles found at the site, by weight.  Granodiorite was an 
important minority material used in making shaft abraders;  a small minority material used in 
the making of semi-lunar knives, pecked stone fragments, pounding stones, and pecked 
pebbles; and a trace material used in making projectile point tip fragments, flake knives, knife 
midsections, flake scrapers, preforms, utilized flakes, ground stone fragments, pestles, anvils, 
hammerstones, nutting stones, sharpening stones, and polished pebbles. 
 
7. Siltstone:  As noted above, siltstone is intermediary in its grain size between arkose and argillite.  
It is fine-grained, tan or grey or occasionally green, but small particles of black ferromagnesian 
minerals can be discerned against the grey ground mass under low-power magnification in many 
samples.  Presumably, it is a constituent of the local bedrock and is therefore a local material.  
An experimental study (Hoffman and Mitchell 2019) has shown that it can be found in riverine 
deposits.  Its presence in debitage was only noted on Terrace Two.  It constitutes 0.37% of the 
debitage and 4.32% of the artifacts found at the site, by weight, but this is undoubtedly an 
underestimate.  Siltstone was the sole material used in making roughing knives; the dominant 
material used in making rods; a small minority material used in the making of Neville Points, 
knife midsections, spokeshaves, ground stone fragments, smoothing stones, digging tools, 
notched pebbles, shaft abraders, and sharpening stones; and a trace material used in making 
flake knives, stemless knives, flake scrapers, gravers, choppers, utilized flakes, worked pieces, 
pecked stone fragments, pestles, anvils, hammerstones, pecked pebbles, nutting stones, 
pounding stones, pendants, and pendant blanks. 
 
8. Granite:  This is a coarse-grained volcanic material, with a feldspar ground mass, either white, 
grey, or pink depending on the variety of feldspar, and large phenocrysts of quartz and mica.  
Due to its large grain size, it is an inferior material for chipped stone tools.  Like granodiorite, it 
most likely derives from quarries in Quincy or Dedham (Skehan 1976), both within the glacial 
train, so it is a local material.  It constitutes 0.27% of the debitage at the site.  However, granite 
dominates the ground and rough stone artifact assemblage by weight at 33.75% and the cobble 
count at 34.4%.  As noted above, this may reflect preferences for other stones for chipped stone 
tools.  Granite was a dominant material used in making mortars and tally stones; an important 
minority material used in making hammerstones, notched pebbles, pounding stones, and 
pecked pebbles; a small minority material used in making shaft abraders and anvils; and a trace 
material used in making Atlantic Points, flake knives, end scrapers, flake scrapers, steepedge 
scrapers, gravers,  cores, utilized flakes, wedges, ground stone fragments, pecked stone 
fragments, pestles, digging tools, sharpening stones, and polished pebbles. 
 
9. Coalstone:  This is a silicified replacement mineral formed in Pennsylvanian coal deposits in 
southeastern Massachusetts.  It retains the dark black color of the parent material, but it has 
very good conchoidal fracture due to the silica.  A basketball-sized cobble of this material was 
found in nearby Lakeville (Gammons 2009), so it is considered a local material.  It constitutes 
0.15% of the debitage and 0.01% of the artifacts found at the site, and was not noted in cobbles.  
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Coalstone was an important minority material used in making plummets; and a trace material 
used for making flake scrapers, preforms, and cores.  It was not used for ceremonial materials. 
 
10. Gabbro:  This is a volcanic material consisting mainly of feldspar and dark ferromagnesian 
minerals, with very little quartz (King 2019d).  It is coarse-grained, with a nubbly texture.  It has 
poor flaking qualities.  Its specific source location(s) are unknown, but it is probably part of the 
Boston basin lithic series, and thus would have been in the glacial train.  For this reason, it is 
considered a local material.  Gabbro constitutes 0.14% of the debitage and 0.01% of the artifacts 
found at the site.  No cobbles of this material were recovered.  It was a trace material used in 
making spokeshaves and digging tools.  It was not used for ceremonial materials. 
 
11. Hornfels:  This is a metamorphic rock which results from a lava flow baking an underlying 
argillite deposit into a harder, less platey material.  It is also harder than argillite, so it is a good 
choice for chipped stone tools.  A fresh break shows it to be dark in color, but its rind oxidizes in 
time to tan or even (in Early Archaic samples) to orange (Hallaren 1988).  Its probable source is 
in the Blue Hills south of Boston, 43 km north of the site (Strauss 1982, Holmes et al., 1994).  
This is in the glacial train, so hornfels should be considered a local material.  It comprises 0.12% 
of the debitage and 0.03% of the artifacts found at the site, and it was found in 4 cobbles, or 
0.09%.  Hornfels was an important minority material used in the making of Levanna Triangles; 
and a trace material used in making projectile point tip fragments, Small Stem Points, flake 
knives, stem knives, flake scrapers, thumbnail scrapers, gravers, preforms, cores, utilized flakes, 
worked pieces, and polished pebbles. 
 
12. Breccia:  This is a sedimentary rock which is formed by the agglomeration of grains of various 
materials (King 2019b).  Unlike conglomerate, the grains are not water-worn and show angular 
edges.  Its ground mass is usually tan to brown in color.  No specific source of the breccia found 
at the site is known, but it is presumed to have been brought there by glacial transport and is 
therefore considered to be a local material.  Breccia constitutes 0.03% of the debitage and less 
than 0.01% of the artifacts found at the site.  None was found on Terrace One.  A single cobble 
of this material (0.02%) was found during the 1998 study.  It is a trace material used in the 
making of polished pebbles. 
 
13. Diorite: This is a coarse igneous rock with a composition primarily of white feldspar and dark 
ferromagnesian minerals, midway between gabbro and granite (King 2019c).  It probably derives 
from the same sources as granite and is therefore part of the glacial train and is considered a 
local material.  A single large flake of diorite derived from Terrace Two.  Its weight constitutes 
0.02% of all of the debitage and less than 0.01% of the artifacts found at the site.   No cobbles of 
this material were recovered.  It is a trace material used in making pecked pebbles. 
 
14. Chert:  This is an opaque cryptocrystalline silicate, often a replacement mineral in limestone 
deposits (Luedtke 1992).  It has superior flaking characteristics, and in much of North America it 
is the preferred material for manufacturing stone tools.  Its general absence from southern New 
England is therefore exceptional.  It occurs in several different colors, which are identified by 
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archaeologists as to source material, similar to felsite.  These are listed below, with the same 
caveats as for felsite. 
a. Black Chert:  This may derive either from the well-known Coxsackie quarry west of the 
Hudson River in New York, a distance of about 255 km west of the site; or from the area 
of Fort Ann, New York, near Lake George, a distance of about 275 km northwest of the 
site.  In either case, this should be considered an exotic material.  It constitutes 75.6% by 
weight of the chert found at the site. 
b. Grey Chert:  This material most likely derives from the Onondaga formation in New 
York, which stretches from the Niagara frontier eastwards as far as the Mohawk Valley, 
minimally a distance of 360 km west-northwest of the site.  It should be considered an 
exotic material.  It constitutes 9.2% of the chert found at the site. 
c. White Chert:  This may come from even further afield, perhaps from the Flint Ridge area 
of Ohio, a distance of more than 900 km west of the site.  It should also be considered 
an exotic material.  It constitutes 7.5% of the chert found at the site. 
d. Brown Chert:   Also known as jasper, this material most likely comes from the Lime Rock 
quarry in Lincoln, RI, a distance of 42 km west of the site (Waller 1999).  This would 
identify it as a regional material.  It constitutes 6.2% of the chert found at the site by 
weight.  When this chert is subjected to heating, it turns red, due to chemical processes 
identical to those which turn feature soils red:  the oxidation of iron impurities.  It is also 
possible that some of it derives from much more remote quarries from the Veracruz 
Formation in eastern Pennsylvania (Luedtke 1987), ca 415 km to the west-southwest of 
the site, but this could only be determined by neutron activation analysis, which we did 
not undertake. 
e. Green Chert:  This material also most likely derives from the Coxsackie quarry, a 
distance of 255 km west of the site, and should therefore be considered as another 
exotic material.  It constitutes 1.4% of the chert found at the site. 
In all, chert constituted 0.02% of the debitage and 0.01% of the artifacts found at the site.  For 
debitage, 93.8% was exotic and 6.2% was regional; for artifacts, 61.5% was exotic and 38.5% was 
regional.   No cobbles of this material were recovered.  Chert was the sole material used in 
making Lamoka Points; an important minority material used in making Levanna Triangles; and a 
trace material sued in making stemless knives, end scrapers, flake scrapers, steepedge scrapers, 
preforms, utilized flakes, and polished pebbles. 
 
15. Chalcedony:  This is a semi-translucent cryptocrystalline silicate, deposited similarly to chert, 
with a typically waxy luster.  It is also a superior material for making stone tools.  Like chert, it 
comes in several distinct colors.  While there may be spot locations of chalcedony found in 
boulders throughout the region, most likely all of this material is of exotic origin.  One polished 
pebble of clear chalcedony may have come from as far away as Ramah Bay in Labrador (Bourque 
1995), a linear distance of nearly 2,000 km.  Chalcedony constitutes 0.01% of the debitage and 
less than 0.01% of the artifacts found at the site.  No cobbles of it were recovered.  It is a trace 





16. Conglomerate:  This is a sedimentary rock comprised of water- or ice-worn, rounded cobbles 
cemented together in a greyish ground mass.  Because of the size of cobbles, it is a very poor 
choice for making chipped stone tools, although the cobbles themselves were extracted from it 
for that purpose.  A source of this material, sometimes referred to as “puddingstone”, is located 
in Roxbury, MA (Skehan 1976).  As noted above, erratic boulders of this material have been 
found on the Third Terrace of the site, making it a local material.  It constitutes 0.01% of the 
debitage and 0.32% of the artifacts found at the site, and is entirely restricted to the Third 
Terrace.  A total of 88 cobbles of this material (2.0% of the total) were retrieved during the 1998 
operation.  Conglomerate was a minority material used in the making of abraders; and a trace 
material used in making hammerstones, nutting stones, and pounding stones.  It was not used 
for ceremonial  materials. 
 
17. Schist:  This is a platey grey or black metamorphic rock, largely consisting of mica or chlorite 
(King 2019f).  As such, it has very poor flaking characteristics, and it is presumed to have been 
deposited at the site through glacial action, making it a local material.   It constitutes 0.01% of 
the debitage found at the site.  No schist artifacts were recovered.  A single cobble of schist was 
retrieved during the 1998 operation (0.02%). 
 
18. Basalt:  This is a dark, fine-grained volcanic rock, comprised primarily of feldspar and 
ferromagnesian minerals (King 2019a).  The nearest source is Talcott Mountain in central 
Connecticut, a distance of 150 km west of the site.  It should be considered an exotic material.  It 
constitutes 0.01% of the debitage and 0.52% of the artifacts recovered from the site. Two 
cobbles of basalt (0.05%) were recovered in 1998.  Basalt was a majority material used in the 
making of gouges; a small minority material used in the making of ground stone fragments, 
pecked stone fragments, pestles, and smoothing stones; and a trace material used in the making 
of flake scrapers, utilized flakes, hammerstones, pounding stones, pecked pebbles, and polished 
pebbles. 
 
19. Gneiss:  This is a metamorphic rock, characterized by alternating bands of grey to black 
ferromagnesian minerals and white quartz or feldspar (King 2019e).  While specific sources are 
not known, it probably derives from the same deposits as granite and granodiorite, and is thus 
in the glacial train.  It should therefore be considered a local material.  Less than 0.01% of the 
debitage and 0.01% of the artifacts found at the site were of gneiss.  A total of 30 cobbles of 
gneiss (0.7%) were retrieved.  It is a trace material used in making polished pebbles and rods. 
 
20. Steatite:  This is a greyish metamorphic rock which forms at tectonic plate boundaries.  It has a 
characteristic soapy feel, for which reason it is also known as soapstone.  It is very soft, and was 
used to carve into bowls and pipes from the end of the Late Archaic period onward.  It is 
certainly a very poor choice for making chipped stone tools.  The nearest source is in Cranston, 
RI, 38 km west-southwest of the site (Fowler 1975a), and therefore not in the glacial train.  It 
should be considered a regional material, though there are more distant, exotic  sources further 
west (Fowler 1961, Neshko 1970).  Less than 0.01% of the debitage at the site was of steatite, all 
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from the Third Terrace.  No cobbles of this material were retrieved.  It was the material used in 
making the one stone bowl fragment recovered at the site (<0.01% of artifacts by weight). 
In addition, there were a small number of materials not found in debitage but only in artifacts.  
These included the following, accompanied by their assigned two-letter abbreviations: 
21.  Diabase (DB):  This is a dark volcanic material which is texturally midway between basalt and 
gabbro (Sand Atlas n.d.), which is composed of feldspar and augite, with the feldspar 
phenocrysts typically in rectangular, fibrous form.  Its locations are similar to those of other 
igneous rocks, probably brought to the site from the Boston Basin by glacial action.  Thus, it 
should be considered a local material.  It was a trace material used in making flake knives and 
hammerstones, and constituted less than 0.01% of artifacts found at the site, by weight.  It was 
not used for ceremonial materials. 
 
22. Feldspar (FD):  This mineral is a complex basic (sodium, potassium, or calcium) aluminum 
silicate, and it is a major constituent of igneous rocks, especially granite (Dana 1958).  It Is 
usually white or pink and has a blocky cleavage, for which reason it is not suitable for chipped 
stone tools.  Most likely it was brought to the site by glacial action, so it is a local material.  It 
was a trace material used in making flake knives and polished pebbles, and it constituted less 
than 0.01% of artifacts found at the site, by weight. 
 
23. Graphite (GR):    This mineral is a form of pure carbon, and is black or grey in color and produces 
a black streak.  The nearest sources for graphite are located at 37 km to the west-northwest and 
38 km to the west-southwest of the site, in Plainville and Somerset, respectively (Emerson 
1917:55).  These are beyond the 15 km limit for local materials, and outside of the glacial train, 
so graphite should be considered as a regional material.  It is an important material used for 
paintstones. It was not used for any other purpose.  It constituted 0.81% of artifacts found at 
the site, by weight. 
 
24. Hematite (HE):   This is a highly oxidized form of iron oxide, Fe2O3.  It is dark red or maroon in 
color, and produces a red or maroon streak.  The nearest sources for hematite (and, probably, 
limonite also) are located 12 and 22 km to the east and south of the site, in Carver and North 
Dartmouth, respectively (Gleba 2008: 79,22).  The first of these is a destination that could be 
reached in one day’s journey.  For this reason, all of the hematite found at the site should be 
considered to be a local material.  It is an important material used for paintstones.  It was not 
used for any other purpose.  It constituted 2.11% of the artifacts found at the site, by weight. 
 
25. Limonite (LI):  This is a less oxidized form of iron oxide, FeO.Fe2O3.  It interbeds with hematite 
and is most likely derived from the same local sources (Gleba 2008: 79,22).   It is a minority 
material used for paintstones, constituting 0.43% of artifacts found at the site by weight, though 
the earlier seasons of excavation are likely to have overlooked many pieces.  It was not used for 




26. Andalusite (AN):  This mineral is an aluminum silicate (AlSiO3), which forms under conditions of 
contact metamorphism at tectonic plate boundaries.  It forms in rectangular crystals and is 
usually brown, reddish, or black in color.  Chiastolite is a variant containing carbonaceous 
impurities, which result in distinctive four-fold patterns of alternating dark and light when cross-
sectioned (Dana 1958:615).  Sources for andalusite and chiastolite are to be found in north 
central Massachusetts, along the Nashoba Thrust Belt – especially in Sterling and Lancaster 
(Hoffman et al. 1998).  These locations are not in the glacial train, so the crystals would have to 
be manuported to the site, a distance of about 90 km overland.  This indicates that andalusite 
should be considered an exotic material.  It was used as a trace material in making cores, 
crystals, and polished pebbles.  It constitutes less than 0.01% of the artifacts found at the site. 
To summarize (see Figure 8.13): 
Local:  argillite, arkose, breccia, coalstone, conglomerate, diabase, diorite, feldspar, felsite 
 (except red and oolitic), gabbro, gneiss, granite, granodiorite, hematite, hornfels, 
 limonite, quartz (except Herkimer diamonds), quartzite (black, grey, maroon), siltstone 
Regional:  chert (brown and red), felsite (red and oolitic), graphite, quartzite (white, tan, rose),  
 steatite 
Exotic:  andalusite, basalt, chalcedony, chert (except brown and red), Herkimer diamonds 
Barber’s model proposed that the frequency  distribution of debitage by weight at a site would be 
inversely proportional to the distance to the source, falling off logarithmically as distance increases.  
Thus, a site which fits the model should have approximately 90.0% local materials, 9.0% regional 
materials, and 0.9% exotic materials.   When the distribution of debitage by weight at the Little League 
Site is tabulated according to the classifications above, it is clear that the percentage of local materials 
significantly exceeds the expectations of the model, as shown in Figure 8.8 below: 
Terrace 1 2 3 
Local 98.44% 96.95% 99.18% 
Regional 1.49% 2.94% 0.79% 
Exotic 0.07% 0.11% 0.03% 
Figure 8.8:  Distribution of Debitage by Region by Weight 
This is consistent across all three terraces.  The ratio of local to regional materials is much higher than 
10:1 (66:1 for Terrace One, 33:1 for Terrace Two, and 123:1 for Terrace Three).  The ratio of regional to 
exotic materials is also higher than 10:1 (21:1 for Terrace One, 27:1 for Terrace Two, and 26:1 for 
Terrace Three).   Even more extreme results are obtained when the chipped stone tools are evaluated 
by weight, as shown in Figure 8.9: 
Terrace 1 2 3 
Local 99.57% 99.73% 99.16% 
Regional 0.08% 0.18% 0.55% 
Exotic 0.35% 0.10% 0.28% 
Figure 8.9:  Distribution of Chipped Stone Tools by Region by Weight 
255 
 
The ratio of local to regional materials is 1,322:1 for Terrace One, 561:1 for Terrace Two, and 180:1 for 
Terrace Three.  For Terrace One, the ratio of regional to exotic is inverted, at 5:1 for exotic to regional, 
while for the other two terraces the ratio of regional to exotic is about 2:1. 
For ground stone tools, no regional materials were found on Terraces One and Two.  The distribution is 
shown in Figure 8.10: 
Terrace 1 2 3 
Local 80.58% 78.28% 93.60% 
Regional 0.00% 0.00% 0.28% 
Exotic 19.42% 21.72% 6.12% 
Figure 8.10:  Distribution of Ground Stone Tools by Region by Weight 
These results are significantly skewed by the use of basalt, an exotic material, for making ground stone 
tools, so that on all three terraces the exotic materials outweigh the regional, and on Terraces One and 
Two the proportion of local materials is lower than the model’s expectations.  The ratio of the local to 
the exotic is 4:1 on Terraces One and Two, but 15:1 on Terrace Three. 
For rough stone tools, the distribution is similar to that for chipped stone tools, as shown in Figure 8.11: 
 
Terrace 1 2 3 Total 
Local 99.24% 98.46% 98.41% 98.75% 
Regional 0.18% 0.21% 0.67% 0.35% 
Exotic 0.58% 1.33% 0.92% 0.90% 
Figure 8.11:  Distribution of Rough Stone Tools by Region by Weight 
The ratio of local to regional material is 548:1 on Terrace One, 469:1 on Terrace Two, and 148:1 on 
Terrace Three.  The ratios of regional and exotic materials are again inverted, probably due once again 
to the use of basalt for some rough stone tools.  The ratio of exotic to regional materials are 3:1 on 
Terrace One, 6:1 on Terrace Two, and 1:1 on Terrace Three. 
For ceremonial items, the ratios are somewhat closer to the expectations of Barber’s model, as shown in 
Figure 8.12: 
Terrace 1 2 3 
Local 86.27% 84.57% 77.06% 
Regional 11.27% 12.04% 21.38% 
Exotic 2.47% 3.40% 1.58% 
Figure 8.12:  Distribution of Ceremonial Items by Region by Weight 
In this case, the ratio of local to regional materials was 8:1 for Terrace One, 7:1 for Terrace Two, and 4:1 
for Terrace Three; and the ratio of regional to exotic materials was 5:1 on Terrace One, 4:1 on Terrace 
Two, and 14:1 on Terrace Three. 
Barber’s study of sites in the lower Merrimack valley showed that there were certain periods – in 
particular, in PaleoIndian times and from the Middle Woodland onwards – for which this model was not  
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 Figure 8.13:  Materials for Artifact Types 
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applicable.  In the first case, he attributed the disparity to long-distance movements of small bands of 
hunter-gatherers which brought them to distant sources in their seasonal rounds.  In the second, he 
attributed it to increased trade with distant regions, a hypothesis further confirmed by other studies for 
southern New England (e.g. Feder 1981, Strauss 1992).   In each of these cases, the proportion of exotic 
materials was higher than expected, as it was for ceremonial items and ground stone tools at the Little 
League site.  It is, of course, possible that the inhabitants of the site could have acquired some or all of 
the material available in the glacial train from regional quarry sources, but why would they have needed 
to expend the effort to do that when the same materials were locally present, and even abundant?  This 
poses some questions of interpretation, which will be dealt with in Chapter Twelve. 







As noted in Chapter Seven, organic materials are not preserved well in acidic New England soils, unless 
they have been chemically altered, either by burning or by incorporation into alkaline deposits (such as 
shell middens) which act to neutralize soil acid.  At the Little League site, there is no evidence of the 
second of these processes, so pre-Contact macroscopic organic materials are restricted to those which 
were subjected to burning.  These include charcoal, charred nutshell, calcined bone, charred seeds, 
marine shell, and partially combusted wood fragments – the latter two categories are presumed to 
derive from post-Contact contexts at the site.  No systematic attempt was made during excavation to 
retrieve organics from the A1 and A3 horizons, since it was presumed that these would be either of 
recent origin or out of context.  It was for this reason that ¼ inch screens were used in these horizons.  
Once the B zone was reached, excavators switched to 1/8 inch screens to enhance the likelihood of 
retrieving pre-Contact organics, as well as microdebitage.  In addition, during the 1998 season, an 
experimental program of wet-screening of samples from feature soils was undertaken, using 1/16 inch 
screening with flowing water, in hopes of retrieving even smaller organic items.  The results were rather 
disappointing, most likely due to the extreme rockiness of the soil, which precluded the survival intact of 
these materials, and the program was abandoned after that season.   
 
A.  Macrofossil Remains 
1.  Charcoal:  (see Figures 9A.1.1-2) 
A total of 58,256 pieces of charcoal were recorded from all operations at the site.  By level, 
these were distributed as follows: 
Terrace 1 2 3 Total 
A1 138 4 518 660 
A3 944 228 3,284 4,456 
A4 0 1 232 233 
B1 3,116 83 1,298 4,497 
B2 27,617 2,593 15,937 46,146 
C1 737 156 243 1,136 
Balk 83 40 824 947 
Burrow 3 0 0 3 
Fill 0 56 49 105 
Root 5 0 0 5 
Wash-In 7 1 42 50 
Surface 0 23 0 23 
Unknown 0 0 0 13 
Total 32,650 3,185 22,427 58,256 
Figure 9A.1.1:  Distribution of Charcoal by Level by Terrace 
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    Figure 9A.1.2:  Horizontal Distribution of Charcoal 
 
Density per square meter was highest on Terrace One (514.17), followed by Terrace Three 
(132.31) and Terrace Two (89.65).  Charcoal was found in three high-density cells, S20E110 on 
Terrace One and S25W40 and S80W40 on Terrace Three, constituting 58.83% of all excavated 
charcoal.  There were two cells on Terrace One, one cell on Terrace Two, and three cells on 
Terrace Three with moderate densities of charcoal; and 83 cells on Terrace One, 35 cells on 
Terrace Two, and 110 cells on Terrace Three with low densities greater than zero.  The variance-
mean ratio was 975,947.07, the highest for any organic material.  One cell, containing Feature 
#187, a hearth, had a density approaching 17σ.  It is certainly no coincidence that the features 
with the highest frequencies on all three terraces tend to be hearths and  firepits from which 
charcoal samples were extracted for radiocarbon dates. 
 
On Terrace One, charcoal was found in Features #136 (5), #139 (8); #140 (5); #141 (2); #142 (22); 
#145 (5); #146 (57); #150 (31); #151 (8); #153 (5); #154 (90); #155 (1); #156 (22); #157 (5); #158 
(7); #159 (260); #161 (3); #162 (5); #163 (3); #165 (390); #166 (2); #167 (1); #168 (24); #170 (31); 
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#171 (44); #174 (10); #175 (55); #176 (97); #177 (2); #178 (15); #179 (16); #181 (5); #182 (32); 
#183 (2); #185 (32); #186 (8); #187 (25,253); #188 (60); #191 (9): #195 (861); #196 (7); #197 
(151); #202 (9); #206 (2); #208 (23); and #210 (5).  The recoveries from Feature #187 are more 
than 6σ above the mean of 601.96, and this significantly skews the distribution.  If it is 
eliminated, then the recoveries from Feature #195 are above 6σ above the new mean of 54.16, 
while those from Feature #165 are above 2σ above the mean.  Fragments from Features #136, 
#141, #142, #1415, #148, #151, #154, #155, #156, #157, #158, #159, #161, #162, #163, #167, 
#168, #170, #176, #177, #181, #182, and #184  were identified as oak (Quercus sp.); fragments 
from Feature #154 were identified as dogwood (Cornus sp.); fragments from Features #155 and 
#176 were identified as maple (Acer sp.); fragments from Features #158 and #170 were 
identified as pine (Pinus sp.); fragments from Feature #159 were identified as hickory (Carya 
sp.); and fragments from Feature #168 were identified as sycamore  (Platanus sp.) (Jacobucci 
and Trigg, 2012) 
 
On Terrace Two, charcoal was found in Features #1 (12), #2 (26); #3 (6): #4 (3); #6 (1); #12 
(1,103); #11 (5); #13 (2); #17 (6); #213 (54); #214 (11); #216 (1); #217 (3); #218 (224); #220 (87); 
#221 (105); #222 (13); #226 (43); #227 (231); #229 (43); #230 (10); #231 (5); #232 (8); #233 (3); 
#235 (1); #236 (307); and #241 (42) (Largy 1997; Jacobucci 2021).  The recoveries from Feature 
#12 are above 5σ above the mean of 86.00, while those from Feature #218 are above 2σ above 
the mean.  Samples taken for radiocarbon dating from Features #12, #218, #221, #226, and 
#236 were not subjected to microbotanical analysis.  For the remaining samples, Jacobucci 
(2021:3) indicated that  
 
Specimens were identified to the most specific taxon possible (family, genus, or 
species), but nevertheless, due to factors such as fragment size, condition, preservation, 
irregular anatomical growth patterns, and limitations imposed by the COVID-19 
pandemic, many fragments could only be identified to broader categories.  These 
include hardwood, softwood, diffuse and ring porous and, the broadest categories of all, 
unidentified hardwood and wood. 
 
Despite these limitations, charred oak (Quercus sp.) fragments were the most ubiquitous and 
were identified in eighteen features.  Other ring porous hardwoods that were recovered in this 
examination were Carya sp. (hickory) and Castanea sp. (chestnut).  Features #213, #218, #231 
and #241 contained a small quantity of Carya sp. fragments and Feature #236 contained some 
charred wood particles that were identified to the Quercus sp. /Castanea sp. (oak/chestnut) 
category.  A few of the examined features contained a variety of charred wood fragments such 
as Features #218, #220, #230, #236, and #241.  All of these features contained Quercus sp. 
fragments.  Charred particles identified as diffuse porous were recovered in thirteen features; 
however, as mentioned earlier for this analysis they could not be identified to species.  A 
number of specimens for this analysis were identified as vitrified wood and vitrified hardwood.  
These samples were recovered in eleven features.  Vitrified wood is thought to have been 
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produced by high firing temperatures; however, some studies have shown rather that a more 
controlled burning creates this effect (Pelling 2012). 
On Terrace Three, charcoal was found in Features #9 (65); #19 (409); #20 (162); #22 (1); #26 
(404); #27 (1,901); #28 (224); #29 (1); #32 (36); #33 (13); #34 (60); #35 (9); #36 (186); #40 (101); 
#44 (43); #45 (1); #46 (2,170); #49 (93); #50 (103); #55 (35); #56 (1); #63 (1); #64 (1); #65 (2); #66 
(109); #67 (145); #69 (1,069); #70 (1); #71 (124); #72 (69); #74 (167); #75 (4); #78 (76); #79 (2); 
#83 (547); #84 (40); #85 (19); #86 (119); #87 (1); #89 (15); #91 (1); #94 (1); #95 (1); #96 (471); 
#98 (272); #99 (205); #101 (32); #102 (43); #103 (78); #105 (16); #106 (74); #108 (12); #109 (3); 
#110 (8); #111 (1,480); #112 (5); #113 (76); #114 (43); #115 (6); #116 (27); #117 (9); #118 (230); 
#121 (21); #122 (21); #123 (3,838); #124 (30); #125 (56); #126 (238); #127 (30); #130 (11); and 
#134 (34).  The recoveries from Feature #123 are above 6σ above the mean of 223.96, while 
those from Feature #46 are above 3σ above the mean, and those from Features #27 and #111 
are above 2σ above the mean.   The majority of identifiable charcoal fragments from Features 
#19, #20, #27, #28, #34, #36, #40, #46, #49, #50, #66, #83, #84, #86, #87, #96, #98, #99, #101, 
#102, #105, #111, #112, #113, #114, and #126 have been identified as oak (Quercus sp.); while 
fragments from Features #19, #20, #27, #34, #36, #87, #89, and #99 have  been identified as 
pine, spruce, or larch (Pinaceae); fragments from Feature #46 have been identified as beech 
(Fagus sp.); fragments from Features #19 and #27 have been identified as walnut or hickory 
(Juglandaceae); fragments from Features #27, #46, and #86 have been identified as birch 
(Betula sp.); fragments from Features #20 and #27 have been identified a mountain laurel, 
rhododendron, or high bush blueberry (Ericaceae); fragments from Features #36, #49, 69, and 
#112 have been identified as maple (Acer sp.); fragments from Features #36 and #123 have 
been identified as ash (Fraxinus sp.); fragments from Feature #98 have been identified as willow 
(Salix sp.), and fragments from Features #28, #83, #96, and #123 have been identified as hickory 
(Carya sp.) (Largy 2000, 2004, 2007, Largy and Jacobucci 2008, Jacobucci and Bowes 2009).  All 
of these taxa are components of a mixed hardwood/softwood forest, and as indicated in  
Chapter Two, most of them can be found on the site today. 
 
Jacobucci (2021:7) has suggested that the emphasis on hardwoods may be due to the fact that 
they have a tendency to burn longer, provide more heat value, and perhaps were more 
numerous nearby.  Softwoods are more apt to spark and may not have been favored near 
habitation sites (Harlow 1957: 34).  This could also suggest that hardwoods were more 
numerous in the area and easier to access than softwoods; however, recovered charred 
softwood fragments indicate that softwoods also grew in the immediate vicinity.   
 
2.    Bone:  (see Figures 9A.2.1-2) 
A total of 302 pieces of calcined or uncalcined bone were recorded from all operations at the 





Terrace 1 2 3 Total 
A1 1 0 4 5 
A3 11 22 151 184 
B1 1 1 4 6 
B2 15 8 71 94 
C1 0 1 0 1 
Balk 1 2 1 4 
Fill 0 4 0 4 
Reexcavated 0 0 1 1 
Surface 0 3 0 3 
Total 29 41 231 302 
Figure 9A.2.1:  Distribution of Bone by Level by Terrace 
Figure 9A.2.2:  Horizontal Distribution of Bone 
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Densities per square meter were highest on Terrace Three (1.36), followed by Terrace Two 
(1.15) and Terrace One (0.46).  It is likely that most, if not all of the bone found in the A zone 
was from post-Contact farm activities.  Due to poor preservation and the fragmentary nature of 
the specimens, none of the bone from features could be classified any more precisely than 
“small mammal” or “large mammal” (Largy 2014).  The “large mammal” bone was most likely 
from deer (Odocoeilus virginiana), given that this is the dominant large mammal species in the 
area throughout the Holocene.   
Horizontally, bone was found in six high-density cells:  S45E115 on Terrace One, S14E05 on 
Terrace Two, and S05E/W00, S40W05, S40W35, and S50W05 on Terrace Three.  There were two 
cells Terrace Three with moderate densities.  There were 4 cells on Terrace One, 10 cells on 
Terrace Two, and 34 cells on Terrace Three with low densities greater than zero.    Its variance-
mean ratio was 83.83.  The percentage of excavated bone fragments in high-and moderate-
density cells was 46.5%.  No cells had more than 12σ in frequency.   
On Terrace One, bone was only found in Feature #175 (15).  On Terrace Two, bone was found in 
Features # 10 (1); #220 (3); #221 (1); and #243 (3).  On Terrace Three, bone was found in 
Features #19 (1); #27 (1); #29 (1); #36 (11); #49 (1); #69 (2); #74 (1); #80 (1); #83 (1); #86 (2); 
#113 (2); and #126 (47).  The recoveries from Feature #126 were above 3σ above the mean of 
5.92. Two fragments from the A3 zone of a unit on Terrace One were identified as turtle bone, 
possibly painted turtle (Chrysemis picta).  As noted in Chapter Two, the site is a habitat for this 
species. 
3.   Shell:  (see Figures 9A.3.1-2) 
A total of 150 pieces of marine shell (mostly oyster, Crassostrea sp.) were recorded from all 
operations at the site.  By level, shell was distributed as follows: 
Terrace 1 2 3 Total 
A1 0 0 5 5 
A3 1 1 20 22 
B2 0 0 3 3 
C1 0 5 0 5 
Fill 0 3 7 10 
Surface 0 105 0 105 
Total 1 114 35 150 
Figure 9A.3.1:  Distribution of Marine Shell by Level by Terrace 
Densities were significantly higher on Terrace Two (2.78 per sq. m.) than on Terrace Three (0.21 
per sq. m.), with very low densities on Terrace One (0.02 per sq. m.).  However, this disparity is 
largely due to the preponderance of marine shell (69.5%) recovered from the surface, while 
14.6% was from the A3 zone, 6.7% from the fill, and 3.3% from the A1 zone.  Only 3 fragments 
were recovered from the highest 5 cm of the B2 zone on Terrace Three, in Features #74 (1) and 
#126 (2) -- and both features were in an area on the eastern edge of Terrace Three, from which 
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most of the topsoil had been stripped.  The scarcity of shell from the First Terrace and from 
excavated units on the Second Terrace further suggests that all of the shell may be regarded as 
being of recent, post-Contact origin.    
Horizontally, there were two cells on Terrace Two (N15E35 and S135E15); and three cells on 
Terrace Three (S40E/W00, S50E/W00, and S55E/W00) with a high density of shell, as high as 11σ 
above the mean.  There was one cell on Terrace Two and six cells on Terrace Three with 
moderate densities; and seven cells on Terrace Three with low densities greater than zero.  The 
distribution of these cells is striking:  seventeen of them are within 15 meters of the eastern 
edge of the Third Terrace (85.0%), which as noted above showed signs of topsoil stripping.  The 
variance-mean ratio was 1.85, the lowest for any organic material.  The percentage of excavated 
shell in high- to moderate-density cells was 82.7%. 
 
Figure 9A.3.2:  Horizontal Distribution of Shell 
 
4.   Nutshell:  (see Figures 9A.4.1-2) 
The presence of nutshell at the site is indicative of a late Summer – Fall occupation. A total of 
76 pieces of charred nutshell were recorded from all operations at the site.  By level, nutshell 




Terrace 1 2 3 Total 
A1 0 8 0 8 
A3 0 1 1 2 
B1 7 31 0 38 
B2 2 1 19 22 
C1 0 1 0 1 
Balk 0 4 0 4 
Fill 0 1 0 1 
Total 9 47 20 76 
Figure 9A.4.1:  Distribution of Charred Nutshell by Level by Terrace 
 
 
 Figure 9A.4.2:  Horizontal Distribution of Nutshell 
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Density by square meter was highest on Terrace Two (2.94), with much lower densities on 
Terraces Three (0.42) and One (0.06).  On Terrace One, nutshell was found in Features #176 (1) 
and #179 (1).  On Terrace Two, nutshell was found only in Feature #241 (1).  It could not be 
identified as to genus.  An additional 20.4% derived from the B1 zone of the Terrace Two unit 
which contained Feature #243.  This was identified in the field as acorn (Quercus sp.).  On 
Terrace Three, nutshell was found in Features #27 (5); #29 (1); #36 (6); #74 (1); #111 (1); #113 
(1); and #123 (3).  The recoveries from Features #27, #36, #49, #86, #99, and #113 included 
identifiable fragments of hazelnut (Corylus sp.); fragments from Features #86 and #99 were 
identified as hickory (Carya sp.); and the single fragment from Feature #113 was identified as 
black tupelo (Nyssa sylvatica) (Largy 2004, Largy and Jacobucci 2008, Jacobucci and Bowes 
2009).   
Nutshell was found in only one high-density cell:  N14E05 on Terrace Two.  As these items were 
from the B1 zone, they were not analyzed by Jacobucci.  There was one moderate-density cell 
on Terrace One, S45E125; and three cells on Terrace One, five cells on Terrace Two, and nine 
cells on Terrace Three had low densities greater than zero.  The variance-mean ratio was 21.89; 
the frequency in high- and moderate-density cells was 48.6%.   
 
5.  Charred Wood (see Figure 9A.5.1):  A total of 43 pieces of partially charred wood were 
recorded from all operations at the site.  By level, these were distributed as follows: 
Terrace 1 2 3 Total 
A1 1 0 0 1 
A3 0 0 1 1 
B2 2 0 39 41 
C1 0 0 0 0 
Total 3 0 40 43 
Figure 9A.5.1:  Distribution of Charred Wood by Terrace 
None of this material was recovered from Terrace Two.  The density per square meter was 
higher on Terrace Three (0.24 per sq. m.) than on Terrace One (0.05 per sq. m.).   The 
overwhelming majority of the charred wood (38) derived from a single feature, Feature #121, 
on Terrace Three.  The frequency increased with depth, with the highest number (14) being at 
25-30 cm below junction, so it is likely that this is of pre-Contact origin.  There were 2 
fragments in Feature #188 on Terrace One, and one in Feature #131 on Terrace Three.   
 
6.  Seeds (see Figure 9A.6.1):  A total of 39 charred seeds were recovered from the site.  Their 
distribution by level is below: 
 
Terrace 1 2 3 Total 
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A1 0 0 2 2 
A3 0 0 2 2 
B1 1 29 0 30 
B2 0 1 2 3 
Balk 0 2 0 2 
Total 1 32 6 39 
Figure 9A.6.1:  Distribution of Charred Seeds by Level by Terrace 
All of the seeds from Terrace Two derived from below junction in the same unit, which 
contained Feature #217.  This unit also contained an animal burrow, and it is possible that they 
are not charred items, but are a rodent cache.  As they were not found in a feature, they were 
not subjected to microbotanical analysis, but several other items analyzed by Jacobucci from 
that terrace (2021) were identified as uncharred seeds. 
 
Collectively, for the four more common organic materials, the variance-mean ratios and the 
distributions of cells of varying density is shown in Figure 9A.6.2, below: 
 
Figure 9A.6.2:  Summary of Horizontal Distribution of Organic Materials 
 
 
B.  Soil Chemical Analysis 
While fish bone is even less likely than mammal bone to survive in acidic soil, excavators (e.g. Dincauze 
1976, Thomas 1980) at several sites in the region have observed the presence of elevated levels of 
mercury in feature soils.  They have identified this metal as a proxy for the processing of anadromous 
fish, because these fish spend much of their adult lives in ocean water, which has a higher concentration 
of dissolved heavy metals (particularly mercury, cadmium, and arsenic), and the fish incorporate this 
into their tissue and bring it with them when they run upstream to spawn in fresh water.  The presence 
of a run for alewives and shad is well-documented for the Nemasket River, and the fish have to jump the 
falls at Wareham Street to reach their spawning grounds in the Lakeville ponds.  The falls are located 0.8 
km downstream from the Little League Site, so it was hypothesized that if fish processing were taking 
place during the narrow window of the fish run (mid-April through early May) these metals might be 
found in elevated concentrations in features used to process them. 
Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in MF 
cells # LF cells 
% in LF 
cells # 0 cells 
Charcoal 975,947.07 16 3 58.83% 6 5.6% 228 35.5% 126 
Nutshell 21.89 17 1 40.8% 1 7.8% 18 51.3% 347 
Bone 83.83 12 6 39.1% 2 7.4% 48 53.5% 314 
Shell 1.85 16 5 52.0% 7 30.7% 7 17.3% 345 
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As noted in Chapter Five, soil chemical testing was carried out on samples from 88 features and 13 sub-
features, as well as eight off-site control samples.  Means and standard deviations were calculated for 
each element identified, and the individual readings were compared with these.  While the caveat 
provided by Dr. King for the accuracy of these tests should be kept in mind, the following results were 
obtained: 
Iron:  150 samples.  The mean was 1.84%; the range was 0.73% - 3.05%; and the standard 
deviation was 0.25.  One sample, from Feature #209, had a value which exceeded the mean by 
more than 3 standard deviations; seven samples, from Features #158, #170,#172 (2),  #186 and 
#239, had values which exceeded the mean by more than 2 standard deviations; fourteen 
samples, from Features #160 (2), #168, #170 (2 samples), #176.1, #179, #202, #203, #204, #206, 
#210,  and from a control sample, had values which exceeded the mean by more than 1 
standard deviation.  One sample, from Feature #217, had a value which was lower than the 
mean by more than 3 standard deviations; six samples, from Features #195.4 (3 samples), #242, 
#243, and from a control sample, had values which were lower than the mean by more than 2 
standard deviations; thirteen samples, from Features #171.2 ,#187 (2 samples), #197.4 (3 
samples), #200, #213, #214, #221, #222, #227, #234, and one control sample had values which 
were lower than the mean by more than 1 standard deviation.  All other samples were within 1 
standard deviation of the mean.  These figures may be compared with the average 
concentration of iron dissolved in sea water, 0.34% (mistupid n.d.).  Two studies from the 
eastern seaboard give mean background values of iron in soil ranging from 0.15% in Vermont 
(Grubinger and Ross n.d.) to 4.09% in South Carolina (Davis et al. 2009).  These figures bracket 
the range from the Little League Site.   Iron is present in biotite mica and pyroxene (Dana 
1958:556, 553-664), both of which are constituents of granite, large quantities of which were 
deposited on the site by glacial action.  For these reasons, the iron in the samples is probably 
not derived from anadromous fish processing, but is a natural constituent of the soil. 
Nickel:   150 samples.  The mean was 37.61 ppm; the range was 12 – 83 ppm; and the standard 
deviation was 12.74.  One sample, from Feature #224, had a value which exceeded the mean by 
8 standard deviations.  One sample, from Feature #186, had a value which exceeded the mean 
by 3 standard deviations.  Three samples, from Features #176.1, #205, and #218, had values 
which exceeded the mean by 2 standard deviations.  Fourteen samples, from Features #166, 
#168, #171 (2 samples), #171.2, #176, #176.1, #186, #188, #197, #206.1, #216, and #221, and 
one control sample, had values which exceeded the mean by 1 standard deviation.  It may be 
significant that 14 of  these  18 samples are from Terrace One, closest to the river.  A total of 17 
samples, from Features #158, #171.2, #179, #189, #195.4, #197.4, #202, #204, #210 (2 samples), 
#211, #227, #233, #236, and one control sample, had values which were lower than 1 standard 
deviation below the mean.  One sample from Feature #187 had a value which was lower than 2 
standard deviations from the mean.  All other samples were within 1 standard deviation of the 
mean.  These figures may be compared with the average concentration of nickel dissolved in sea 
water, 0.66 ppm (mistupid n.d.), about double that of iron.  Only the samples from Features 
#224, #186, and #205 exceeded this value.  Nickel is not a constituent of either bedrock or 
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glacially deposited rocks at the site, and two studies give its mean value in soil as 1.05 ppm in 
Vermont (Grubinger and Ross n.d.) and 0.24 ppm in New Jersey (Fields et al. 1993), both of 
which are well below the range at the Little League site.  It is possible that not only in the three 
highest samples, but possibly also in some of the other samples with values in excess of 1 
standard deviation above the mean, the nickel derived from anadromous fish processing. 
Zinc:  28 samples.  The mean was 30.65 ppm; the range was from 21.2 ppm to 47 ppm; and the 
standard deviation was 2.05. One sample, from Feature #239, had a value which exceeded the 
mean by 7 standard deviations.  This feature, as noted above, was later identified as a historic 
trash pit.  One sample, from Feature #218, had a value which exceeded the mean by 5 standard 
deviations.  One sample, from Feature #231, had a value which exceeded the mean by 3 
standard deviations.  Six samples, from Features #220, #224, #228, #230, #235, and a control 
sample had values which exceeded the mean by one standard deviation.  Two samples, from 
Features #216 and #217, had values which were below one standard deviation below the mean.  
Four samples, from Features #213, #214, #217, and #221, had means which were below two 
standard deviations below the mean.  Two samples, from Features #241 and #242, had means 
which were below 3 standard deviations below the mean.  One sample, from Feature #243, had 
a value which was below 4 standard deviations below the mean.  All other samples were within 
1 standard deviation from the mean.  These figures may be compared with the average 
concentration of zinc in sea water, which is 0.005 ppm (mistupid n.d.).  Three studies gave 
values in soil of 0.35 ppm in Vermont (Grubinger and Ross n.d.), 1.2 ppm in New Jersey (Fields et 
al. 1993), and 34.6 ppm in South Carolina (Davis et al. 2009).  The highest of these values is 
slightly below the mean from the site, and the two lower values are substantially lower than the 
lowest value obtained from the site.  Zinc is not a common constituent of either bedrock or 
glacially deposited rocks at the site, but it is a constituent of coal fly-ash (USGS n.d.).  It is 
possible that in the highest value sample, the zinc may have been a contaminant from the 
industrial processing adjacent to the site.  In the other higher value samples, and perhaps even 
in the samples with lower values, the zinc may have derived from anadromous fish processing. 
Rubidium:  28 samples.  The mean was 57.38 ppm; the range was from 46.1 ppm to 80 ppm; and 
the standard deviation was 2.52.  One sample, from Feature #239, had the highest value, above 
7 standard deviations above the mean.  Another sample, from Feature #224, had a value above 
3 standard deviations above the mean.  There were two samples, from Features #228 and #233, 
which had values above 2 standard deviations above the mean.  There were five samples, from 
Features #219, #221, #229, #235, and #241, which had values above one standard deviation 
above the mean.   A sample from Feature #220 had the lowest value, at more than 4 standard 
deviations below the mean.  Three samples, from Features #217, #243, and a control sample, 
had values at more than 3 standard deviations below the mean.  One sample, from Feature 
#214, had a value more than 2 standard deviations below the mean.  Four samples, from 
Features # 213, #227, #234, and #242, had values more than 1 standard deviation below the 
mean.  The remaining samples were within one standard deviation of the mean.  Rubidium 
concentrations in sea water are given as 8.1 ppm (mistupid n.d.), which is substantially below 
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the lowest levels reported at the site.  Concentrations in soil in the eastern U.S. average 43 ppm 
(Shacklette and Boerngen 1984).  This is slightly lower than the range at the site.  Since rubidium 
is not reported as a constituent of fly ash, it may be an indicator of anadromous fish processing.  
However, because the sample with the highest value also had high values of zinc, strontium, 
lead, and chromium, all of which do occur in fly ash, it is perhaps reasonable to conclude that 
this sample is associated with factory activities. 
Strontium:  28 samples.  The mean was 82.79 ppm; the range was from 73.5 ppm to 97 ppm; 
and the standard deviation was 2.43.  The sample from Feature #239 again had the highest 
value, above 5 standard deviations above the mean.  There was one sample, from Feature #216, 
whose value was above 4 standard deviations above the mean; one sample from Feature #225 
whose value was above 3 standard deviations above the mean; three samples, from Features 
#222, #231, and #242, whose values were above 2 standard deviations above the mean; and 
three samples, from Features #219, #221, and #235, whose values were above 1 standard 
deviations above the mean.  There were three samples, from Features #214 and #241 and from 
a control sample, whose value was more than 4 standard deviations below the mean; two 
samples, from Features #227 and #243, deviations above the mean.  There were three samples, 
from Features #214 and #241 and from a control sample, whose values were more than 3 
standard deviations below the mean; two samples, from Features #220 and #223, whose values 
were more than 2 deviations above the mean.  There were three samples, from Features #213, 
#218, and #233, whose values were more than 1 standard deviation below the mean.  The 
remaining samples were all within 1 standard deviation of the mean.  Strontium concentrations 
in sea water are given as 0.00003 ppm (mistupid n.d.), which is substantially below the lowest 
levels reported at the site.  Concentrations in soil in the eastern U.S. average 53 ppm (Shacklette 
and Boerngen 1984).  This is again somewhat lower than the range found at the site.  As 
strontium appears as a constituent of coal fly ash (USGS n.d.), and as the sample with the 
highest value is derived from a historic trash pit and is associated with elevated levels of zinc, 
rubidium, and lead, it is probable that this element was deposited in the soil from the industrial 
activities at the site. 
Lead:  188 samples.  The mean was 29.36 ppm; the range was from 7.2 ppm to 660 ppm; and 
the standard deviation was 66.28.  As discussed in Chapter Five, the samples with the three 
highest values, of 660 ppm, 541 ppm, and 402 ppm, all derived from the same historic trash pit, 
Feature #170.  These samples are at 6, 5, and 4 standard deviations above the mean, 
respectively.  The sample with the next highest value, at 1 standard deviation from the mean, 
was from Feature #239, another historic trash pit.  All other samples were within 1 standard 
deviation of the mean, but four of them, from Features #172 (2 samples), #178, and a control 
sample adjacent to the Shaw Factory site, had values above 50 ppm, which was indicated to me 
by Dr. King (personal communication 2019) as being the threshold for anthropogenically 
deposited lead.  The concentration of lead in sea water is only 0.009 ppm (mistupid n.d.); 
estimates for its concentration in uncontaminated soil ranged from 0.2 ppm for Vermont 
(Grubinger and Ross n.d.) to 0.6 ppm for New Jersey (Fields et al. 1993) to 10.4 ppm for South 
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Carolina (Davis et al. 2009; these samples also included some from urban areas).  All of these are 
well below the mean for the site, which has been artificially elevated by the very high value 
samples from the trash pits.  It is likely that the lead derives from the industrial activities at the 
site. 
Copper:  25 samples.  The mean was 11.35 ppm; the range was from 1.88 ppm to 23 ppm; and 
the standard deviation was 1.51.  One sample, from Feature #222, had a value which was above 
5 standard deviations above the mean; one sample, from Feature #229, had a value which was 
above 4 standard deviations above the mean; one sample, from Feature #216, had a value 
which was above 3 standard deviations above the mean; two samples, from Features #221 and 
#232, had values which were above 2 standard deviations above the mean; and three samples, 
from Features #219, #243, and a control sample, had values which were above 1 standard 
deviation above the mean.  One sample, from Feature #227, had a value which was more than 4 
standard deviations below the mean; two samples, from Features #230 and #233, had values 
which were more than 3 standard deviations below the mean; one sample, from Feature #217, 
had a value which was more than 2 standard deviations below the mean; and two samples, from 
Features #234 and #236, had values which were more than 1 standard deviations below the 
mean.  All other samples were within 1 standard deviation of the mean.  The concentration of 
copper in sea water is given as 292 ppm (mistupid n.d.), which is more than one order of 
magnitude above the highest level obtained at the site.   No values for background copper in soil 
were retrieved.  It is possible that copper is evidence of anadromous fish processing at the site. 
Potassium:  26 samples.  The mean was 8,189.22 ppm; the range was from 6,808 ppm to 9,472 
ppm; and the standard deviation was 671.87.  Eight samples had values which were more than 
one standard deviation above the mean, from Features #216, #219, #222, #225, #233, #235, and 
#239.  Two samples, from Features #213 and #243, had values which were more than 2 standard 
deviations below the mean.  Five samples, from Features #214, #217, #220, #241, and a control 
sample, had values which were more than one standard deviation below the mean.  All other 
samples had values within 1 standard deviation of the mean.  The concentration in sea water is 
411 ppm (mistupid n.d.), more than one order of magnitude lower than all samples tested at the 
site.  Concentrations in soil in the eastern U.S. average 12,000 ppm (Shacklette and Boerngen 
1984), much higher than what was found at the site.  Potassium is one of the elements which 
make up orthoclase and microline feldspar (KAlSiO4, Dana 1958:535), both among the major 
constituents of granite, which was brought to the site in large quantities by the glacier.  As well, 
crushed feldspar is a major constituent of clay minerals, such as argillite and siltstone, which are 
part of the local bedrock.  It is reasonable to expect that this was the source of the potassium 
found in the samples. 
Calcium:  4 samples.  The mean was 1,260.75 ppm; the range was from 933 ppm to 1,465 ppm; 
and the standard deviation was 450.25.  All four samples, from Terrace Two (Features #216.2, 
#239, #241, and #243) are within one standard deviation of the mean.  The concentration in sea 
water is 0.0002 ppm, more than seven orders of magnitude lower than the samples from the 
site.  Estimates of its presence in soil range from 0.05 ppm from Vermont (Grubinger and Ross 
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n.d.) to 0.7 ppm for New Jersey (Fields et al. 1993) to 14.48 ppm for South Carolina (Davis et al. 
2009).  Calcium is a major constituent of bone and shell, in the form of calcium carbonate 
(CaCO3).  Had we recovered large quantities of bone or shell in these features, an argument 
could be made for its origin in organic matter, but we did not find much of these materials.  
There were three bone fragments in Feature #243 and seven additional fragments in the 
overlying A3 zone, but that is hardly enough to make a major contribution to the calcium in the 
soil.  Calcium is also one of the elements which make up albite feldspar (CaAlSiO4, Dana 
1958:535), one of the major constituents of granite, which was brought to the site in large 
quantities by the glacier.  As well, crushed feldspar is a major constituent of clay minerals, such 
as argillite and siltstone, which are part of the local bedrock.  It is reasonable to expect that this 
was the source of the calcium found in the samples. 
Chromium:  26 samples.  The mean was 45.52 ppm; the range was 35 ppm to 65 ppm; and the 
standard deviation was 4.60.  There were 3 samples, from Features #220, #228, and #239, 
whose values were above 4 standard deviations above the mean; there was one sample from 
Feature #218 whose value was above 2 standard deviations from the mean; and there were 2 
samples, from Features #219 and #241, whose values were more than one standard deviation 
from the mean.  There were two samples, from Features #217 and #231, whose values were 
more than 2 standard deviations below the mean; and seven samples, from Features #213, 
#214, #221, #223, #227, #229, and #230, whose values were more than one standard deviation 
below the mean.  All other samples were within one standard deviation of the mean.  The 
concentration in sea water is 0.0026 ppm, more than five orders of magnitude lower than the 
samples from the site.  Chromium is not present in local or glacially deposited rocks, but it is a 
constituent of coal fly-ash.  Since one sample with a high concentration derived from Feature 
#239, a trash pit which also had high concentrations of zinc, rubidium, strontium, and lead, it is 
not unreasonable to suggest that its presence in the soil may be due to industrial activities. 
Arsenic:  184 samples.  The mean was 3.67 ppm; the range was from 2.0 ppm to 19.0 ppm; and 
the standard deviation was 0.94.  The sample with the highest value, more than 7 standard 
deviations above the mean, was from Feature #170, which also had a high lead value and was 
defined in the field as a historic trash pit.  There was one control sample from the area adjacent 
to the Shaw Factory site which had a value above 2 standard deviations above the mean.  There 
were seven samples, from Features #105 (2 samples), #171 (2 samples), #174, #203, and #225 
which had values above 1 standard deviation above the mean.  There were three samples, from 
Features #175 and #191.1 and a control sample which had values more than 1 standard 
deviation below the mean.  All other samples were within 1 standard deviation of the mean.  
The concentration in sea water is 3.73 ppm, well within the range from the site.  Concentrations 
in soil ranged from 0.01 ppm for New Jersey (Fields et al. 1993) to 0.26 ppm for South Carolina 
(Davis et al. 2009).  These values are much lower than those obtained from any samples at the 
site.  Arsenic is a constituent of coal fly-ash (USGS n.d.), and it is reasonable to expect that the 
two highest values at the site derive from industrial activity.  However, it is also possible that 
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some of the arsenic-rich samples from other features may be the result of anadromous fish 
processing. 
Mercury:  86 samples.  The mean was 3.51; the range was from 2.5 ppm to 5.9 ppm; the 
standard deviation was 0.45.  One sample, from Feature #206.1, had a value more than 5 
standard deviations above the mean; one sample, from Feature #186, had a value more than 4 
standard deviations above the mean; three samples, from Features #206, #242, and a control 
sample, had values more than 3 standard deviations above the mean; two samples, from 
Features #166 and #191, had values more than 2 standard deviations above the mean; and nine 
samples, from Features #162, #166, #171, #172 (2 samples), #186, #199, and #200, had values 
more than 1 standard deviations above the mean.  Three samples, from Features #190, #195, 
and #210, had values lower than 2 standard deviations below the mean; nineteen samples, from 
Features #167, #169 (2 samples), #171, #175, #185, #189 (2 samples), #191.1, #192 (2 samples), 
#195, #196, #205, #206, #206.1, #211, and two control samples, had values lower than 1 
standard deviation below the mean.  All other samples were within 1 standard deviation of the 
mean.  The concentration in sea water is 0.009 ppm, more than three orders of magnitude 
lower than the samples from the site.  One soil test from New Jersey (Fields et al. 1993) had a 
value of 0.01 ppm, again significantly lower than what was found at the site.  All but one of the 
samples with elevated mercury derived from Terrace One, closest to the river, so it is not 
unreasonable to suggest that they provide evidence for anadromous fish processing. 
Selenium:  3 samples.  The mean was 1.50 ppm; the range was from 1.4 ppm to 1.6 ppm; and 
the standard deviation was 0.11.  All three samples were within one standard deviation of the 
mean.   The concentration in sea water is 0.0001 ppm, more than five orders of magnitude 
lower than the samples from the site.   Estimates of its presence in soil range from 0.05 ppm 
from Vermont (Grubinger and Ross n.d.) to 0.006 ppm for New Jersey (Fields et al. 1993).  
Selenium is reported as one of the constituents of coal ash (USGS n.d.), so probably its presence 
at the site was due to industrial activity. 
Cadmium:  22 samples.  The mean was 0.08 ppm; the range was from 0.04 ppm to 0.33 ppm; 
and the standard deviation was 0.02.  One sample, from Feature #113, had a value which was 
more than 6 standard deviations above the mean.  One sample, from Feature #100, had a value 
which was more than 2 standard deviations above the mean.  Another sample from that feature 
had a value which was more than 1 standard deviation above the mean.  Two samples, from 
Features #107 and #103, had values which were lower than 2 standard deviations below the 
mean; nine samples, from Features #91, #98, #99 (2 samples), #102.3, #108, #111, and #111.1, 
had values which were lower than 1 standard deviation below the mean.  All other samples 
were within 1 standard deviation of the mean.  The closest study of the concentration of 
cadmium in sea water, from Nova Scotia, gives a range of 0.008 ppm – 0.214 ppm (Neff 2002).  
The concentration of cadmium in inceptisol, the great soil group to which Gloucester soil 
belongs, averages 0.27 ppm (Page et al. 1987:125).  This is well within the range at the site.  It is 
not mentioned as a constituent of coal fly-ash.  Cadmium was only detected on Terrace One, for 
which a different sample analysis protocol was used.  Dr. King (personal communication, 2019) 
274 
 
suggested that its values may have fallen below the range detectable with the XRF gun.  It is 
most likely that the cadmium in the soil at the site is part of the background count and is of 
natural origin. 
In summary, and keeping the limitations of the XRF gun in mind, three elements (nickel, copper, 
and mercury) are most likely evidence of anadromous fish processing; three elements (zinc, 
rubidium, and arsenic) may either be the result of fish processing or factory activities; four 
elements (strontium, lead, chromium, and selenium) are more likely evidence of factory 
activities, and four elements (iron, potassium, calcium, and cadmium) are more likely natural 
deposits.  The results of the six elements likely or possibly associated with fish processing are 
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Figure 9B.1:  Features with Concentrations of Heavy Metals in Excess of 1σ 
The highest concentrations of nickel (>2 standard deviations above the mean) are mostly found 
on Terrace One (3) and Terrace Two (2); it was not tested for on Terrace Three.  The highest 
concentrations of copper (>2 standard deviations above the mean) (4) were all found on Terrace 
Two; it was not tested on Terrace Three and did not register with the XRF gun on samples from 
Terrace One.  The highest concentrations of mercury (>2 standard deviations above the mean) 
were mostly found on Terrace One (3), with one sample each from Terrace Two and Terrace 
Three.  The highest concentrations of zinc (>2 standard deviations above the mean) (3) were all 
from Terrace Two; it was not tested on Terrace Three and did not register with the XRF gun on 
samples from Terrace One.   The highest concentrations of rubidium (>2 standard deviations 
above the mean) (4) are all found on Terrace Two; it was not tested on Terrace Three and did 
not register with the XRF gun on samples from Terrace One.  The only samples of arsenic >2 
standard deviations above the mean were from a historic trash pit on Terrace One and from a 
control sample adjacent to the Shaw Factory.  Altogether, there were seven high value samples 
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from Terrace One, fourteen from Terrace Two, and one from Terrace Three.  Some of this 
variation is due to testing protocols, but it seems safe to assume that fish processing was a very 
minor activity or was absent on Terrace Three, and was more prominent on Terraces One and 
Two, closer to the river.  Since anadromous fish are only available for a 6-week period in April 
and May each year, this also points towards a Spring season of occupation for these two 
terraces. 
 
C.  Pollen Analysis (adapted from Jacobucci 2010, 2012) 
Four samples were recovered during the 2008 and 2009 Field Seasons from Feature #123.5, 
dated to 2460+120 B.P.; from Feature #96.1, dated to 2200+100 B.P.;  from Feature #111.1, 
dated to 1130+100 B.P.; and from Feature #159.1, dated to 790+70 B.P. (see Figure 9C.1)  All of 
these features were burnt rock platforms with intense charcoal deposits above, between, and 
below the rocks from which the radiocarbon and macrofossil samples were extracted.  
Approximately 30 g of sediment from each feature was processed using standard pollen 
extraction techniques.  That is, the sampled sediment was treated with hydrochloric acid to 
remove carbonates; hydrofluoric acid to remove silicates; and acetolysis to remove organics 
(Moore and Webb 1978: 22-27; Pearsall 2000: 294-296).  Two tablets containing a known 
number of identifiable exotic Lycopodium sp. spores (Batch Number: 483216) were added to the 
sample to assist in the calculation of pollen and spore density and concentration, and to assess 
preservation (Hall 1981; Larsen and MacDonald 1998:819).   
Several microscope slides of pollen residue were mounted in glycerol and prepared for the 
sample.  The slides were scanned at 400x and 600x magnifications.  Following direction provided 
by other studies (Bryant Jr. and Hall 1993: 281; Pearsall 2000: 303; Trigg et al. 2003: 35) a 
minimum of 300 pollen grains and spores were counted in addition to the Lycopodium tracer 
spores.  Pollen grains were identified by comparing them to online images appearing on the web 
(www.geo.arizona.edu/palynology/polonweb.html; http://striweb.si.edu/roubik/), to published 
sources (Erdtman 1943; Kapp 1969; Kapp et al. 2000; McAndrews et al. 1973; Moore and Webb 
1978; Moore et al. 1991) and to a modern reference collection housed at the University of 
Massachusetts, Boston.  
Pollen grains too deteriorated, crumpled, torn, or distorted to identify for this examination were 
classified as “unidentifiable,” while any pollen grains encountered that were in good physical 
condition, but which could not be identified were classified as “identifiable.”  
 
In order to reconstruct vegetation patterns, sufficient quantities of pollen are needed. Pollen 
and spores can be differentially destroyed by taphonomic conditions, and this is often reflected 
in the sedimentological record by low pollen densities.  Pollen densities greater than 1000 grains 
of pollen and spores per gram of sediment are considered satisfactory for environmental 
reconstruction (Hall 1981).  The pollen and spore density for all four features was compared (see 
Figure 9C.1).  All densities were greater than 1,000 pollen grains and spores per grams of soil, 
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with the highest density recovered in Feature #111.1.  Pollen and spore densities were lowest 
for Features #159.1 and #96.1, while the percentage of “unidentifiable” pollen grains and spores 
for these two features was the highest.  Sixteen percent of the pollen and spores tabulated for 
Feature #159.1 were categorized as “unidentifiable” and 23% of the total pollen and spores 
 
 
Figure 9C.1:  Location of Features #96, #111, #125, and #159 
277 
 
counted for Feature #96.1 were also grouped into this category.  It is not surprising that 
diversity for these two features was the lowest.  Since fire destroys pollen, perhaps preservation 
conditions contained within soils from these contexts were not ideal.  Nevertheless, pollen from 
typically poorly preserved pollen types such as maple (Acer) due to this pollen’s thin wall 
(http://www.geo.arizona.edu/palynology/pid00021.html) were recovered from both of these 
features.   
  
For this examination, some pollen could only be identified to the family level, although the 
majority were identified to genus, as few pollen types can be identified to species (Marshall 
2008:221).  Pollen identified to the Asteraceae or Sunflower family were categorized as 
individual genera whenever possible, but grouped for discussion purposes based on their mode 
of pollen production and dispersal. Several members of the Lycopodium genus are common to 
Massachusetts (Britton and Brown 1896:40-43).  Pollen grains identified as clubmoss 
(Lycopodium sp.) were easily distinguishable from the control spike tracer (Lycopodium sp.) 
based on size differences. 
 
Grass pollen grains smaller than 45 μm are usually considered to be of a wild type (see 
Wodehouse 1965:310-319).  Grass pollen grains measuring between 45 μm and 65 μm are 
considered European-introduced cereals such as oats (Avena), rye (Secale), wheat (Triticum), 
and barley (Hordeum).  Grass pollen grains exceeding 90 µm are classified as maize (Zea mays).  
Only pollen produced by wild grasses was recovered from the Little League site.   
  
Some weedy taxa are non-arboreal and are generally insect- or self-pollinated (Faegri et al. 
1989:186).  These plants, as well as numerous taxa in the Asteraceae or Sunflower family that 
are classified as Tubuliflorae, such as sunflower (Helianthus) and aster (Aster), with pollen from 
these taxa recovered from the Little League site, generate a smaller quantity of pollen, thus 
generally limiting their appearance in the pollen spectrum (Faegri et al. 1989:186).  Because the 
pollen grains of insect-pollinated taxa tend to be heavier (Faegri et al. 1989:13) and, in the case 
of herbaceous plants, are dispersed near the ground surface where wind velocities are reduced 
(Kelso 2000:11; Moore and Webb 1978:111), they are infrequently incorporated in the pollen 
rain (Pearsall 2000:259). Therefore their presence in the pollen spectrum typically signifies local 
vegetation and environmental conditions (Kelso and Beaudry 1990:65).  Numerous trees such as 
pine (Pinus) and oak (Quercus) and many common weeds such as ragweed (Ambrosia) and 
Chenopodium/Amaranthus are wind-pollinated.  These taxa produce large quantities of pollen, 
and although they are often interpreted as reflecting regional vegetation (Kelso and Beaudry 
1990:65; Moore and Webb 1978:109-114; Pearsall 2000:258-260), we cannot rule out that 
pollen from wind-pollinated weeds and trees may have been produced by local vegetation.  
Wind-pollinated taxa, such as beech (Fagus) for example, have been “strongly correlated with 
local tree abundance” and pollen collected from modern closed-canopy pollen assemblages 
from the New England region revealed “local signals” but from trees situated more than 20 m 




Figure 9C.2 provides a listing of the pollen species identified from these four features: 
 
Taxa  Common Name   Fe #159.1 Fe #111.1 Fe #96.1  Fe #123.5     
Abies/ Picea   Spruce  6/ (1.99) 2/ (0.67) 4/ ( 1.31)   0/ ( 0.00) 
Acer*     Maple  5/ (1.67) 9/ ( 2.99) 14/ ( 4.59)   9/ ( 2.81) 
Alnus      Alder   0/ (0.00) 1/ ( 0.33) 0/ ( 0.00)   0/ ( 0.00)  
Betula#      Birch  25/ (8.33) 23/ ( 7.64) 7/ ( 2.30)   5/ ( 1.56) 
Carya*      Hickory   7/ (2.33) 2/ ( 0.66) 4/ ( 1.31)   0/ ( 0.00) 
Castanea dentate*Chestnut  0/ (0.00) 5/ ( 1.66) 4/ ( 1.31)   1/ ( 0.31) 
Celtis    Hackberry  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   2/ ( 0.63) 
Cornus    Dogwood  0/ ( 0.00) 0/(0.00)  0/ ( 0.00)   4/ ( 1.25) 
Corylus*   Hazel   2/ (0.67) 10/ (3.32) 0/ (0.00)   2/ ( 0.63) 
Fagus*    Beech   3/ (1.00) 2/ (0.66) 4/ (1.31)   2/ ( 0.63) 
Fraxinus   Ash   12/ (4.00) 8/ ( 2.66)  0/ ( 0.00)  10/ ( 3.13) 
Gleditsia   Honey Locust 2/ (0.67) 0/ (0.00) 0/ (0.00)   0/ (0.00) 
Ilex    Holly   7/ 2.33) 0/ ( 0.00) 4/ ( 1.31)   6/ ( 1.83) 
Juglans cinerea* Butternut 1/ (0.33) 0/ ( 0.00) 4/ ( 1.31)   1/ ( 0.31) 
Larix    Larch   3/ (1.00) 1/ ( 0.33) 0/ ( 0.00)   1/ ( 0.31) 
Liriodendron   Tulip Poplar  0/ (0.00) 3/ ( 1.00) 7/ ( 2.30)   1/ ( 0.31) 
Morus*    Mulberry  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   1/ ( 0.31) 
Myricaceae   Bayberry  1/ (0.33) 5/ ( 1.66) 0/ ( 0.00)   0/ ( 0.00) 
Nyssa    Sweetgum  0/ (0.00) 2/ ( 0.66) 0/ ( 0.00)   1/ ( 0.31) 
Pinus    Pine  12/ (4.00) 27/ ( 8.97) 11/ ( 3.61)   2/ ( 0.63) 
Populus    Cottonwood  1/ ( 0.33) 1/ (0.33) 22/ ( 7.21)  11/ ( 3.44)  
Quercus*   Oak  18/ (6.00) 31/ (10.30) 18/ ( 5.90)  19/ ( 5.94) 
Rhus*    Sumac   0/ (0.00) 4/ ( 1.33)  0/ ( 0.00)   3/ ( 0.94) 
Rosaceae   Raspberry  4/ (1.33) 19/ ( 6.31) 0/ ( 0.00)  36/ (11.25) 
Salix#    Willow  0/ (0.00) 3/ ( 1.00) 11/ ( 3.61)   7/ ( 2.19)  
Thuja    Cedar   0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   7/ ( 2.19) 
Tilia#    Basswood  0/ (0.00) 1/ ( 0.33) 0/ ( 0.00)   0/ ( 0.00) 
Tsuga    Hemlock  0/ (0.00) 2/ ( 0.66) 0/ ( 0.00)   1/ ( 0.31) 
Vaccinium*   Blueberry  1/ ( 0.33) 1/ (0.33)  0/ ( 0.00)   0/ ( 0.00) 
Ulmus    Elm   3/ (1.00) 0/ (0.00) 0/ (0.00)  0/ (0.00) 
Ambrosia*   Ragweed 23/ (7.67) 10/ ( 3.32) 14/ ( 4.59)  15/ ( 4.69) 
Apiaceae   Apiaceae  2/ (0.67) 1/ ( 0.33) 0/ ( 0.00)   6/ ( 1.88) 
Apocynum   Dogsbane  0/ (0.00) 1/ ( 0.33)  0/ ( 0.00)   0/ ( 0.00) 
Aster    Aster   3/ (1.00) 14/ ( 4.65) 11/ ( 3.61)   8/ ( 2.50) 
Brassicaceae   Brassicaceae  7/ (2.33) 4/ ( 1.33) 0/ ( 0.00)  15/ ( 4.69) 
Carex    Sedge   2/ (0.67) 0/ ( 0.00) 4/ ( 1.31)   0/ ( 0.00) 
Celastrus scandens Bittersweet   0/ (0.00) 8/ ( 2.66) 0/ ( 0.00)   0/ ( 0.00) 
Cheno/Am*   Lambsquarters 3/ (1.00) 2/ ( 0.66) 4/ ( 1.31)   2/ ( 0.63) 
Epigaea repens# Arbutus   0/ (0.00) 2/ ( 0.66) 0/ ( 0.00)   0/ ( 0.00) 
Equisetum   Horsetail  0/ (0.00) 7/ ( 2.33) 11/ ( 3.61)   7/ ( 2.19) 
Eupatorium#   Thoroughwort  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)  18/ (5.63) 
Fabaceae*   Black Locust  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   5/ ( 1.57) 
Fenestrate   Fenestrate  0/ (0.00)          0/ (0.00)  4/ ( 1.31)   3/ ( 0.94) 
Galium    Bedstraw  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   1/ ( 0.31) 
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Helianthus*   Sunflower  0/ ( 0.00)        0/ (0.00)  0/ ( 0.00)   1/ ( 0.31) 
Iridaceae   Iris   0/ (0.00) 2/ ( 0.66)  0/ ( 0.00)   0/ ( 0.00) 
Lamiaceae*   Mint   9/ (3.00) 0/ ( 0.00) 0/ ( 0.00)   1/ ( 0.31) 
Liliaceae*   Lily   5/ (1.67) 3/ ( 1.00) 0/ ( 0.00)   1/ ( 0.31) 
Menispermum#   Moonseed  0/ ( 0.00)  0/ (0.00)  0/ ( 0.00)   1/ ( 0.31) 
Monotropa   Indian PIpe  0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)   2/ ( 0.63) 
Physalis *   Ground Cherry 0/ (0.00) 12/ ( 3.99) 7/ ( 2.30)   6/ ( 1.88) 
Poaceae   Grass  24/ (8.00) 13/ ( 4.32) 7/ ( 2.30)   7/ ( 2.19) 
Polygonum*   Knotweed  0/ ( 0.00) 0/ (0.00)  4/ ( 1.31)   1/ ( 0.31) 
Ribes*    Currant  1/ ( 0.33) 1/ (0.33)  0/ ( 0.00)   1/ ( 0.31) 
Saxifraga   Saxifrage  3/ (1.00) 0/ ( 0.00)  0/ ( 0.00)   4/ ( 1.25) 
Scrophulariaceae# Figwort  0/ ( 0.00)         0/ (0.00)  0/ ( 0.00)   1/ ( 0.31) 
Solidago*   Woundwort  2/ (0.67) 0/ ( 0.00) 0/ ( 0.00)   5/ ( 1.56) 
Typha*    Cattail   0/ (0.00) 1/ ( 0.33) 4/ ( 1.31)   0/ ( 0.00) 
Urtica    Nettle   0/ ( 0.00) 0/ (0.00)  0/ ( 0.00)  26/ ( 8.13) 
Viola    Violet   0/ (0.00) 3/ ( 1.00) 0/ ( 0.00)   0/ ( 0.00) 
Didymodon   Moss    8/ (2.67) 0/ (0.00) 4/ ( 1.31)   4/ ( 1.25) 
Dryopteris   Wood Fern  16/ (5.33) 3/ ( 1.00)  18/ ( 5.90)   3/ ( 0.94) 
Lycopodium   Clubmoss  24/ (8.00) 1/ ( 0.33) 0/ ( 0.00)  11/ ( 3.43) 
Osmunda regalis*Royal Fern  5/ (1.67) 1/ ( 0.33) 0/ ( 0.00)   7/ ( 2.19) 
Plagiothecium   Moss   0/ (0.00) 7/ ( 2.33)         0/ ( 0.00)   0/ ( 0.00) 
Pteridium*   Eagle Fern  0/ (0.00) 8/ ( 2.66) 6/ ( 1.97)   0/ ( 0.00) 
Selaginella   Spikemoss  0/ (0.00) 2/ ( 0.66) 4/ ( 1.31)   2/ ( 0.63) 
Sphagnum   Sphagnum  4/ (1.33) 3/ ( 1.00) 5/ ( 1.64)   3/ ( 0.94) 
Woodwardia   Chain Fern  0/ (0.00) 0/ (0.00)  4/ ( 1.31)   0/ ( 0.00) 
Unidentifiable   48/ (16.00) 19/ (6.31) 69/ (22.62)  16/ (5.00) 
Identifiable    2/ (0.67) 7/ (2.33) 11/ (3.61)   5/ (1.57) 
Totals    304/ (100) 301/ (100) 305/ (100)  320/ (100) 
Figure 9C.2:  Pollen Counts and Percentages from Features  #159.1, #111.1, #96.1, and #123.5 (from 
Jacobucci 2012); edible species starred(*); medicinals marked with (#) 
 
The pollen analysis of all four features from the Middleborough Little League Site revealed 69 
distinct taxa, not inclusive of the “unidentifiable” and “identifiable” categories  Once the pollen 
grains from the samples were tabulated, percentages for all identified taxa were calculated.  
Feature #123.5 had the highest number of identified types of taxa in comparison to Features 
#159.1, #111.1 and #96.1.  Pollen counts for all four features were entered into a computer 
database (Tilia 2.0).  This database calculated visually the percentages of the pollen grains 
identified to taxa and revealed continuities as well as changes in vegetation types that existed in 
the landscape encompassing the Middleborough Little League site from the Early to Middle 
Woodland period.  The samples are represented in sequence based on age with data from the 
youngest feature (#159) at the left of the graph (see Figure 9C.2).    
  
Vegetation Type FE 159 FE 111.1 FE 96.1 FE 123.5 
Arboreal 37% 55% 38% 41% 
Herbs and Grasses 28% 28% 23% 43% 
Ferns and Mosses 19% 8% 13% 9% 
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Unidentifiable/Identifiable 16% 9% 26% 7% 
Totals 100% 100% 100% 100% 
Figure 9C.3: Identified Pollen Percentages for Features #159.1, #111.1, #96.1, and #123.5 
 
Arboreal pollen represented approximately 41% of the total pollen counted for Feature #123.5 
(see Table 9C.3) which dates to the Early Woodland.  If pollen identified to the Rosaceae Family, 
which besides trees and shrubs includes numerous herbs and weedy species, were omitted from 
this percentage, arboreal pollen would only comprise roughly 30% of the total counted pollen 
for this feature.  For Feature #123.5 -- as for Feature #96.1, which also dates to the same 
cultural time period -- pollen grains identified as cottonwood or quaking aspen (Populus sp.), oak 
(Quercus sp.), and maple (Acer sp.) were numerous.  Other tree types such as birch (Betula), 
chestnut (Castanea dentate), beech (Fagus), butternut (Juglans cinerea), tulip poplar 
(Liriodendron), and pine (Pinus) were also recovered from these features.  Holly (Ilex) and willow 
(Salix) were recovered from both of these features as well as from Feature #159.1 and are 
insect-pollinated, therefore denoting local vegetation.  Small amounts of pollen identified as 
sweet gum (Nyssa) were recovered from Features #111.1 and #123.5.  Pollen identified as sweet 
gum and holly were also identified in uppermost section of a sediment core taken at Pocksha 
Marsh, which is also located in Middleborough, Massachusetts (Kelso 1991) (see Chapter 
Twelve).  The recovery of these vegetation types from both locations at approximately the same 
period probably indicates that these taxa grew locally and regionally.    
 
Several types of willow prefer moist soils (Britton and Brown 1896: 494-505).  Many species of 
cottonwood (Populus) also favor wet soils and appear in riverfront forests (Britton and Brown 
1896: 490-493).  Cedar (Thuja sp.) was recovered in Feature #123.5.  Species belonging to this 
genus populate a variety of habitats including swamps (Harlow 1957: 71) and its appearance in 
the pollen spectrum for this feature could support the existence of a moister environment in the 
subject area during the Early Woodland.  The unit containing this feature was within 10 m of the 
former Raven Brook.  Interestingly, a minimal quantity of pine (Pinus sp.) pollen was 
represented in Feature #123.5 but then increased in Feature #96.1.  Many species of pine prefer 
sandy, well drained and dry soils (Harlow 1957: 34-52) and perhaps a moist environment at this 
time was not conducive to the proliferation of pine.  Feature #96, however, is located near the 
highest elevation on Terrace Three.  Because pine is wind-pollinated, its presence in the pollen 
spectrum is usually considered to represent regional vegetation, but the recovery of pine pollen 
could also indicate local vegetation, and perhaps this species was not present in the immediate 
vicinity of the site at this time. 
 
Arboreal pollen increased significantly from Feature #96.1 to #111.1 or from the Early to Late 
Middle Woodland periods for this region.  Pollen produced by tree taxa such as birch (Betula), 
hazel (Corylus), ash (Fraxinus), taxa belonging to the Myricaceae family, pine (Pinus), oak 
(Quercus), and sumac (Rhus), increased, while percentages of maple (Acer), hickory (Carya), 
beech (Fagus), holly (Ilex), butternut (Juglans cinerea), tulip poplar (Liriodendron), and pollen 
identified as Populus decreased.  Arboreal pollen decreased from Features #111.1 to #159.1, or 
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from the Late Middle Woodland to Late Woodland periods for this area, with pine (Pinus) and 
oak (Quercus) pollen most noticeably decreasing during this time.         
 
Pollen grains from edible nut-producing tree species such as oak, butternut (Juglans cinera), 
chestnut (Castanea dentate), hickory (Carya) and hazel (Corylus) were recovered at the Little 
League Site, and pollen from these taxa usually indicates that they grew locally.  Carbonized nut 
shells were also recovered from several features from the site.  For example charred hickory 
(Carya) nutshell was identified in Feature #99 which dated to 2870+270 B.P. (Jacobucci and 
Largy 2008), and a possible charred nutmeat was recovered in Feature #123 (Jacobucci and 
Bowes 2009).    
   
In another study (Oswald et. al 2007) pollen data collected from several locations in 
Massachusetts and Connecticut indicated that percentages of pine (Pinus), birch (Betula) and 
chestnut (Castanea dentate) pollen increased in the region approximately 2,000 years ago as 
compared to previous times, while percentages of oak pollen decreased.  This same study 
documented decreasing percentages of pine (Pinus) and beech (Fagus) from 2,000 to 1,000 
years ago (Oswald et. al 2007).  The decreasing trend in pollen percentages for pine (Pinus) and 
oak (Quercus) were also cited in another study (Jacobucci 2006) of a pollen core from 
northeastern Connecticut which revealed decreases in the percentages of these taxa and birch 
(Betula) from 650 to 2,000 B.P.  Interestingly, at the Middleborough Little League site, the 
percentage of pine (Pinus) pollen spiked around 1,100 B. P. (in Feature #111.1), but quickly 
decreased shortly thereafter (in Feature #159.1).  The percentage of birch (Betula) pollen 
recovered from the Little League site increased from the Early Woodland to Middle Woodland 
periods and stabilized into the Late Woodland period.  Taxa such as pine (Pinus), birch (Betula), 
and oak (Quercus) are favored by a surface fire regime (Foster and Zebryk 1993) and birch, for 
example, benefits under escalating light levels (George and Bazzaz 1999: 852; Larsen and 
MacDonald 1998), perhaps supporting evidence that the area encompassed by the 
Middleborough Little League site was intensely utilized from the Early Woodland to Late 
Woodland periods.  Interestingly, increases in birch (Betula) pollen are recorded throughout 
New England, but for a more modern period in response to forest disturbance after European 
colonization of the area (Russell et al. 1993).   
 
Pollen from many weedy taxa such as aster (Aster), ragweed (Ambrosia), and 
Chenopodium/Amaranthus, grasses and ferns were present in the pollen profile for all four 
analyzed features from the Middleborough Little League site.  A moderate amount of ragweed 
(Ambrosia) pollen was recovered from all four features, with the highest amount representing 
approximately 8% of the total counted pollen and spores for Feature #159.1.  A curiously 
elevated percentage of pollen identified as nettle (Urtica sp.) was identified in Feature #123.5 
(Jacobucci 2008).  Ethnographic accounts indicate that Native Americans utilized nettle for its 
homeopathic properties (http://plants.usda.gov), and perhaps the large quantity of this taxa 
recovered from Feature #123.5 could indicate this use.  Several insect-pollinated taxa species 
such as thoroughwort (Eupatorium sp.) and pollen identified to the Brassicaceae or Mustard 
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Family were recovered from this feature, as well as clumps of pollen that were identified to the 
Rose and Mustard Families which may represent the remains of flowers that were once 
deposited at this location.  Nevertheless, because all of these taxa are insect-pollinated, pollen 
from these vegetation types may simply indicate that these plants grew nearby.     
 
A number of pollen grains recovered from Features #159.1, #111.1, #96.1 and #123.5 were 
identified as shrubby species, such as vegetation belonging to the Rosaceae and Myricaceae 
Families, sumac (Rhus), currants (Ribes) and blueberry or cranberry (Vaccinium).  Collectively, 
these species, as well pollen produced by weedy taxa such as aster (Aster sp.), Cheno/Am, 
ragweed (Ambrosia), ground cherry (Physalis), and wild grasses probably indicate that the 
arboreal canopy in the immediate vicinity of the Middleborough Little League site remained at 
least partially open from the Early to Late Woodland periods.  Nevertheless, Feature #111.1 
contained a greater number of pollen grains identified to pine (Pinus) than the other two 
features, which could be due to a recorded climatic cooling period dated to 1550 BP (McWeeney 
1999:10) that would favor species such as pine, or perhaps the increase in pine pollen was due 
to Native land management practices that utilized burning.  Wind-pollinated weedy species such 
as ragweed (Ambrosia) were recovered from all four features and could indicate regional as well 
as local landscape modification caused by ongoing native land management strategies in the 
area.  A partially to moderately open arboreal canopy may have existed on the landscape 
encompassing the Middleborough Little League Site, and it is likely that it was shaped by human 
use and occupation of the immediate region.   
 
The pollen analysis of these four features from the Middleborough Little League site touches 
upon what vegetation types existed in the regional and local landscape from the Early to Late 
Woodland periods.  Pollen and spores from a mixture of many native arboreal and understory 
vegetation common to the Eastern Deciduous Forest Province were identified, as well as taxa 
that prefer moist and wet soils.  The pollen and spores from successive dated features reveal 
how Native American occupation and land management practices may have transformed the 
landscape.  As demonstrated in other studies, palynological indicators of Native American 
modification to the northeastern landscape differ (Burden et al. 1986; Delcourt and Delcourt 
1997; Jacobucci et. al 2007; Jacobucci 2006; Johnson 2003); however, some overall trends are 
apparent, such as the relationship among certain arboreal species and grasses, weeds, and 
herbs.  The trends that we see at the Middleborough Little League site are similar to other 
palynological studies in the New England region; nevertheless, each site possesses a unique 
micro-environmental history.  Prior to European colonization, Native Americans’ land 
management practices had an effect on the vegetation of the Northeast.  Pollen studies from 
the Northeast have also identified periods of agricultural use and field abandonment prior to 
European colonization (Burden et al. 1986: 49).  The landscape encompassing the Little League 
site during the Woodland Periods appears to have been shaped by ongoing land maintenance 
strategies, which were responsible for the greater amount of pollen identified to weedy and 
shrubby species; however, the increase in the percentage of pine could also be due to climatic 
factors.  Together, the pollen analyses of Features #159.1, #111.1, #96.1 and #123.5 describe an 
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active landscape that most likely was altered by human occupation and land maintenance 
practices.  
 
D.  Seasonality: 
The relative scarcity of organic remains other than charcoal makes the determination of 
season(s) of occupation at the site difficult.  Elevated levels of heavy metals (especially mercury, 
cadmium, and arsenic, and possibly nickel) in feature soils on Terrace One, and to a lesser extent 
on Terrace Two, are potential indicators of the presence of anadromous fish, which are available 
in the Nemasket River only from mid-April to early May each year.  The turtle shell fragment 
from Terrace One suggests a warm-weather occupation.  Hazel nuts mature during the late 
summer and early fall, while hickory nuts ripen during the early fall (Bonner and Maisenhelder 
1974:269; Brinkman 1974:343).  Conceivably, charred fragments of these taxa indicate seasonal 
use; however, nuts could have been collected and stored for later consumption throughout the 







Fire-cracked rock was by far the most frequent item recovered at the site:  100,631 pieces.  It was found 
in all but fifteen excavation units:  two on Terrace One, four on Terrace Two, and nine on Terrace Three.  
Fire-cracked rock is potentially an indicator of cultural activity, although natural forces such as forest 
fires and lightning strikes can also cause rocks to shatter under thermal stress.   Rocks which were 
subjected to heating were recognized at the site because they were discolored red or black and had 
angular edges, indicative of cracking.  However, because it could not be determined in every case that 
the rocks had been the result of cultural activities, for the most part they were simply counted by level 
and not retained. 
A study undertaken by Matt Caerulius, one of the 2009 field school students (Caerulius 2011), examined 
a sample of 27 fire-cracked rocks from Terrace Three at the site under high-powered microscopy, after 
they had been thin-sectioned and polished.  The study was conducted at the Earth and Planetary 
Sciences Department Laboratory at the Massachusetts Institute of Technology, under the direction of 
Dr. Brian Evans.  The first goal of the study was to determine whether the rocks were cracked as a result 
of natural or cultural forces.  This was done by examining the number of cracks in each sample to 
indicate how rapid a degree of thermal shocking was present – the more cracks, the more likely that 
heating was rapid and anthropogenic.  While no systematic investigation of the materials chosen for 
fire-cracked rocks was made in the field, the samples examined by Caerulius were most likely 
representative of the total:  9 granite, 8 arkose, 7 argillite, 2 granodiorite, and 1 conglomerate – all of 
them local materials easily retrievable at the site.  As shown in Figure 10.1, microcracks were most 
apparent in the granite, granodiorite, and conglomerate samples. 
As well, a study was done of “crack healing”, presuming that the lower the degree of recrystallization 
within the cracks, the shorter the time since the sample was cracked.  Since this is expected to be a 
lengthy process, a high number of unhealed cracks would also be indicative of anthropogenic activity.  
Most of the samples investigated did not show evidence of crack healing, and 9 had large numbers of 
cracks (> 10 per 100 microns).  While this is suggestive of anthropogenic activity, the study was not 
conclusive.  For the eleven samples which were associated with radiocarbon dates (4) or diagnostic 
artifacts (7), there was no correlation between the number of healed cracks and age, which may be 




Unit Level Feature # Material sm. Crack < 500 mirons lrg. Crack > 500 microns distribution
S20W30 B2-1 89 Arkose 13 2 throughout sample
S21W20 B2-1 95 Arkose 0 0 none
S25W15 A3-5/6 Argillite 8 5 throughout sample
S40W07 B2-3 35 Granite 5 10 throughout sample
S50W20 B2-1 96 Granite 15 9 throughout sample
S55W15 B2-1 99 Granite 9 1 throughout sample
S55W25 B1-2 Granite 5 0 along edges
S56W18 B2-1 49 Arkose 5 1 throughout sample
S60W30 B1-1 Granite 12 4 throughout sample
S60W39 B2-1 101 Granodiorite 15 9 throughout sample
S65W05 B2-1 112 Granite 0 1 throughout sample
S65W25 B1-1 Granite 2 1 throughout sample
S65W45 B1-1 Conglomerate 16 20 throughout sample
S70W10 B1-1 Granite 2 0 throughout sample
S70W19 B2-1 98 Argillite 0 4 throughout sample
S74W04 B2-4 113 3 1 throughout sample
S75W15 B2-1 110 Granite 13 1 throughout sample
S75W25 B1-1 Granodiorite 0 0 none
S79W10 B2-1 103 Argillite 5 7 throughout sample
S80W11 B2-1 105 Granite 14 6 throughout sample
S80W20 B2-3 109 Argillite 1 2 throughout sample
S80W30 B1-1 Argillite 1 0 throughout sample
S80W40 B2-1 111 Granite 5 1 along edges
S84W35 B2-1 114 Arkose 0 0 none
S85W20 B2-3 108 Arkose 9 1 along edges
S85W25 C1-1 Arkose 5 2 throughout sample
S85W40 B1-1 Arkose 13 2 throughout sample
Figure 10.1:  Cracks Observed in Fire-Cracked Rock Samples 
There was a very wide diversity in the total number of fire-cracked rocks per unit, from 1 to 6,489.  
Figure 10.2 below shows the horizontal distribution of fire-cracked rock.  The variance-mean ratio was 
2,893,780.56, by far the highest for any material found at the site.   There were seven high-frequency 
cells:  S75E125 on Terrace One, N15E85 on Terrace Two, and N20W35, S35W40, S40W35, S40W40, and 
S85W35 on Terrace Three.  There were ten medium frequency cells:  five on Terrace One, two on 
Terrace Two, and three on Terrace Three.   There were 110 cells on Terrace One, 51 cells on Terrace 
Two, and 154 cells on Terrace Three with low densities greater than zero.  No cell had a density higher 
than 11σ above the mean.  The percentage of fire-cracked rock in high- and moderate-density cells is 
32.4%. 
It is obvious that there are some heavy concentrations present, some of them associated with hearth 
features:  Feature #187 on Terrace One, and Features #9, #46, and #123 on Terrace Three.   However, 





Figure 10.2:  Horizontal Distribution of Fire-Cracked Rock 
 
Vertically, fire-cracked rock was distributed as follows.  None was collected from the surface. 
Terrace 1 2 3 TOTAL 
A1 466 425 764 1,655 
A3 11,027 6,341 19,837 37,205 
A4 0 98 9 107 
B1 5,505 384 4,652 10,541 
B2 13,283 5,292 23,418 41,993 
BALK 418 414 478 1,310 
C1 2,756 1,058 3,078 6,892 
BURROW 94 60 9 163 
FILL 4 444 127 575 
ROOT 0 32 0 32 
WASH-IN 20 15 123 158 
TOTAL 33,573 14,563 52,495 100,631 
Figure 10.3:  Distribution of Fire-Cracked Rock by Level by Terrace 
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While there was obviously much more fire-cracked rock found on Terrace Three, when the results were 
factored for the square area excavated that terrace actually had the lowest frequency, 309.7 per square 
meter, as compared with Terrace One at 528.7 per square meter and Terrace Two at 407.4 per square 
meter.  The percentages within the A1, A3, B2, and C zones were quite similar, with a spread of only 
1.5% for the A1 zone, 10.7% for the A3 zone, 8.3% for the B2 zone, 2.4% for the C zone, and 3.0% in the 
fill.  Where the terraces differ more markedly is in the distribution in the B1 zone, with a spread of 
13.8%.  The amounts in balks, burrows, roots, and wash-in were minimal. 
On Terrace One, fire-cracked rock was found in Features #136 (81); #137 (18); #138 (21); #140 (34); 
#141 (63); #142 (103); #145 (13); #146 (18); #147 (76); #148 (7); #149 (34); #150 (16); #151 (2); #152 
(28); #153 (26); #154 (19); #155 (11); #156 (47); #157 (25); 158 (66); #159 (33); #160 (38); #161 (16); 
#162 (212); #163 (9); #164 (1); #165 (319); #166 (274); #168 (90); #169 (7); #170 (142); #171 (377); #172 
(70); #174 (67); #175 (113); #176 (330); #177 (7); #178 (1,183); #179 (32); #181 (35); #182 (5); #183 (14); 
#185 (167); #186 (86); #187 (5,361); #188 (1,504); #189 (50); #190 (1); #191 (25); #192 (19); #193 (15); 
#194 (89); #195 (53); #196 (74); #197 (1,370); #198 (23); #199 (23); #200 (94); #202 (141); #204 (144); 
#206 (37); #207 (12); #208 (58); #209 (47); #210 (97); and #211 (12).  The recoveries from Feature #187 
are above 7σ above the mean of 207.49; this is not surprising, since it is a hearth feature. 
On Terrace Two, fire-cracked rock was found in Features #1 (16); #2 (13); #3 (4); #4 (3); #5 (5); #6 (13); 
#7 (4); #10 (3); #11 (115); #13 (6); #17 (4); #39 (5); #41 (11); #213 (68); #216 (48); #217 (111); #218 
(354); #219 (10); #220 (1,552); #221 (214); #222 (442); #224 (31); #226 (71); #227 (229); #228 (102); 
#229 (53); #230 (413); #231 (90); #232 (515); #233 (102); #234 (140); #235 (165); #236 (427); #239 
(815); #240 (19); #241 (45); #243 (7); #244 (51); and #245 (12).   
On Terrace Three, fire-cracked rock was found in Features #9 (2,541); #18 (16); #19 (1,163); #20 (526); 
#22 (20); #23 (1); #24 (3); #26 (177); 27 (1,301); #28 (327); #30 (3); #32 (20); #33 (64); #34 (10); #35 
(128); #36 (275); #37 (3); #38 (11); #40 (519); #43 (7); #44 (83); #45 (73); #46 (1,167); #49 (342); #50 
(41); #52 (25); #53 (38); #54 (10); #56 (1); #57 (29); #58 (7); #59 (25); #60 (1); #61 (11); #62 (28); #63 (8); 
#64 (1); #65 (9); #66 (741); #67 (25); #69 (1,055); #70 (10); #71 (105); #72 (24); #74 (192); #76 (3); #83 
(592); #84 (306); #86 (218); #88 (5); #89 (65); #90 (1); #91 (62); #92 (25); #93 (7); #94 (31); #95 (87); #96 
(730); #97 (3); #98 (260); #99 (409); #100 (217); #101 (16); #102 (2); #103 (260); #104 (245); #105 (58); 
#106 (32); #107 (4); #108 (9); #109 (6); #110 (65); #111 (929); #112 (31); #113 (484); #114 (1,268); #115 
(61); #117 (337); #118 (2,308); #119 (17); #120 (1,615); #121 (467); #122 (12); #123 (342); #124 (250); 
#125 (36); #126 (161); #127 (29); #130 (66); #131 (3); #132 (6); #133 (42); #134 (24); and #135 (8).   
In conclusion, the high percentage (41.7%) of fire-cracked rock found within features suggests that most, 
if not all of it is of anthropogenic origin.  The crack-healing study, even though inconclusive, does not 




Chapter Eleven  
Post-Contact Materials 
 
Distribution of Post-Contact Materials 
A total of 15,489 items of post-European contact were recovered from the site.  Their vertical 
distribution by unit is shown in Figure 11.1, and their horizontal distribution is shown in Figure 11.2.  
Post-Contact materials were found in 25 high-density cells, constituting 34.2% of the total.  No cell had a 
density higher than 9σ above the mean.  The variance-mean ratio was 407.53.  A total of 82.75% of 
these items were either in the A1 or the A3 zone.  Only 6.81% were in the B zone, and 0.16% were in the 
C zone.  The remaining 10.29% were in disturbed contexts:  in balks, burrows, root molds, fill zones, 
wash-in, or on the surface.   There was no systematic effort to retrieve post-Contact material from the 
surface, so the totals below for that zone are not representative.  Most of the surface items came from 
the eroding embankments on the western edge of Terrace Two.  The percentage in A1 and A3 soils was 
highest on the First Terrace, 93.86%, with 4.68% in the B zone, 0.18% in the C zone, and the remaining 
1.27% in disturbed contexts.  It was next highest on Terrace Three, at 82.20%, with 5.88% in the B zone, 
0.18% in the C zone, and 11.71% in disturbed contexts.   It was lowest on Terrace Two, at 69.28%, with 
14.50% in the B zone, 0.00% in the C zone, and 16.21% in disturbed contexts.   When these results are 
factored for the amount of area exposed on each terrace, the density on Terrace Two for the A zones is 
slightly higher, 86.18 per square meter, while the total density for all zones is much higher, 124.39 per 
square meter.  The density for the A zones on Terrace One is slightly lower, at 72.43 per square meter, 
while the total density for all zones is slightly lower, 77.18 per square meter.  The density on Terrace 
Three for both the A zones (45.53 per square meter) and the total density (55.40 per square meter) is 
much lower.  The elevated recoveries in the A1 zone of Terrace Three may be attributed to its greater 
exposure to foot and bicycle traffic going from the playing fields to the Burkland schoolyard. 
Terrace 1 2 3 Total 
A1 93 201 2,159 2,448 
A3 3,096 1,657 5,615 10,333 
A4 0 29 0 29 
B1 33 243 35 310 
B2 126 94 521 741 
C1 6 1 17 24 
BALK 34 20 95 149 
FILL 6 349 690 1,039 
REEXCAVATED 0 0 4 4 
BURROW 0 35 0 35 
WASH-IN 3 2 55 60 
ROOT 0 7 0 7 
SURFACE 0 265 0 265 
TOTAL 3,398 2,903 9,187 15,489 




Figure 11.2:  Horizontal Distribution of All Post-Contact Materials 
 
Identification of Post-Contact Materials 
The post-Contact items may be divided into broad categories by material in descending order of 
frequency:  coal and coke, iron, glass, construction materials, ceramics, plastic, other materials, and 
other metals.  The distribution of these by Terrace is given in Figure 11.3 below: 
Terrace 1 2 3 Total 
Coal/Coke 2,564 2,217 5,141 9,922 
Iron 337 155 1,339 1,828 
Other Metal 12 18 46 76 
Glass 79 121 1,367 1,567 
Ceramic 259 85 172 516 
Plastic 22 139 116 277 
Construction Materials 117 82 913 1,112 
Other   8 86 97 191 
Total 3,398 2,903 9,187 15,489 
Figure 11.3:  Distribution of Post-Contact Materials by General Type by Terrace 
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A. Coal and Coke:  This was by far the most common post-Contact material found at the site:  
9,922 pieces in all (64.1% of the total).  No systematic attempt was made in the field to 
separate unburned coal from combusted coke or cinder.  Most of it (72.7%) was found in 
the A3 zone, with 8.4% in the fill and 7.7% in the A1 zone.  Only 4.8% was found in 
features, and 2.8% in non-feature subsoils.  2.1% was found on the surface.  None of the 
other zones contained more than 0.3%.  It was predominant in A3 zones on Terrace One, 
91.5%, with 2.3% in A1 zones, and 1.1% in B1 zones and in balks.  While percentages in the 
A3 zone on Terraces Two and Three were similar to one another (64.2% and 66.6%, 
respectively), there were complementary distributions in the A1 and B1 zones for these 
terraces:  2.7% and 12.0% for Terrace Two and 12.3% and 0.3% for Terrace Three, 
respectively.  Percentages in the B2 zone were similar for all three terraces:  3.8% for 
Terrace One, 4.5% for Terrace Two, and 5.4% for Terrace Three.   This material most likely 
derived from the Shaw Factory operation, which used coal to heat the furnaces.  The 
pieces found below the plow zone may have percolated downwards through cracks 
resulting from the freeze-thaw cycle, or fallen down root molds or animal burrows.   
 
Horizontally, the distribution was very variable, ranging from 0 to 749 pieces per unit, with 
an average of 32.6 per unit. When the excavated area is factored in, the distribution varies 
from 0 to 1,480 per square meter, with a mean of 36.7 per square meter.  When factored 
for square area by terrace, Terrace Two has the highest frequency (55.2 per square 
meter), followed by Terrace One (40.0 per square meter) with lower frequencies on 
Terrace Three (30.22 per square meter).   
A total of six excavation units had densities per square meter more than 3σ above the 
mean:  S65E125 on Terrace One, and N15E/S00, S25E/W00, S50E/W00, S55E/W00, and 
S75E/W00.  There was one cell on Terrace One, six cells on Terrace Two and six cells on 
Terrace Three which had moderate densities of coal and clinker.  Twelve of these units 
were located on the edge between the Second and Third Terraces, along the north-south 
baseline, as shown in Figure 11.A.1 below.  It is likely that this is the result of soil 
alterations in this area associated with the construction of the fields and the service road.  
Two of the remaining high-density cells, one on Terrace One and one on Terrace Two, 
were associated with historic trash pits, and are probably associated with factory disposal 
activities.  There were 97 cells on Terrace One, 38 cells on Terrace Two, and 40 cells on 
Terrace Three with low densities greater than zero.  Twenty of these cells are also located 
within 5 meters of the north-south baseline.  The variance-mean ratio was 34,588.54, the 
highest for any post-Contact material.  Percentages in high- and moderate-density units 




   Figure 11.A.1:  Horizontal Distribution of Coal and Clinker 
 
B.  Iron Objects:  A total of 1,828 of these were recovered (11.8% of the total).  By type, 
these were by far the most diverse items found, and they included nails (818); iron wire 
(817); iron fragments (128); washers (11); toy truck pieces (9); screws (6); straps and 
bottle caps (5 each); bolts (4); spikes and fencing (3 each); chains, bars, cauldron 
fragments, horseshoes, and pipes (2 each); and a wrench, a hex nut, a hook, a hinge, a 
knife blade, a clamp, a ring, a cable, a rod, a lock-lube can, a belt buckle, an iron 
spearpoint, and a piece of slag (1 each).  The discussion below will treat the first three 
categories separately, and the remaining 23 categories collectively. 
 
1)  Nails were subdivided into four categories:  cut or square nails (475, 57.9%), 
wire nails (328, 40.1%), roofing nails (9, 1.1%), and U-shaped nails (7, 0.9%).  All 
four types were found on all three terraces.  The preponderance of nails were 
found in the A3 zone (85.5% on Terrace One, 81.6% on Terrace Two; 84.1% on 
Terrace Three).  On Terrace One, recoveries in features were slightly elevated 
(11.8%); while on Terrace Two recoveries from the A1 zone were slightly 
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elevated (13.8%); on Terrace Three recoveries from the A1 and fill zones were 
very slightly elevated (5.5% and 5.0%, respectively).  Factored by excavated 
area, nails had similar frequencies on Terraces Two (2.64 per square meter) and 




Figure 11B.1:  Horizontal Distribution of Square Nails 
 
What is unusual about the recoveries from Terrace One and Terrace Three is 
that square cut nails predominated (63.4% on Terrace One, 59.0% on Terrace 
Three); while on Terrace Two wire nails predominated (58.5%).  What makes 
this unusual is that cut nails were generally replaced by wire nails by 1850, more 
than half a century before the establishment of the Shaw Factory.  Yet Terrace 
One is rather distant from both the factory and the Morton House.  It is possible 
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that Shaw made use of some older buildings existing on the lot for his factory, or 
moved some pre-existing structures there from other locations, and that the 
Town’s demolition of these structures in the 1980s resulted in the deposition of 
square cut nails, along with the more recent wire nails Shaw would more likely 
have used in constructing new buildings.   
 
The conclusion that some of the square nails derived from the factory buildings 
is confirmed by their horizontal distribution, as shown in Figure 11B.1 above.  
On Terrace One, 41 out of 68 units containing nails had no more than 2 
examples (60.3%), and there were four units which had more than 10 nails 
(maximum = 46), in all four cases a mix of square and wire nails was present.  
One of these units contained a historic trash pit, Feature #170, which was 
associated with factory waste.   
 
Figure 11B.2:  Horizontal Distribution of Wire Nails 
 
On Terrace Two, 11 out of 22 units containing nails had no more than 2 
examples (50.0%), and there was only one unit with an elevated number (14), 
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also with a mix of square and wire nails.  This unit was from the original survey 
and was the furthest south unit excavated, adjacent to the factory area.   
 
On Terrace Three, 53 out of the 87 units which contained nails had no more 
than 2 examples (60.9%), but there were ten units which had more than 10 nails 
(maximum = 56).  Eight of these units were on the extreme southern edge of the 
terrace, adjacent to the factory area.   Of these eight units, one had only wire 
nails, two had only square nails, and the remainder (as well as the two units 
further north with elevated levels) had a mix of the two.  If the nails derived 
from the factory, as seems likely, then the factory buildings were built with a 
mix of old and new nail types.  
 
Square nails were found in five high-density cells:  S30E130 and S65E125 on 
Terrace One, and S85W20, S85W30, and S85W35 on Terrace Three.  There was 
one moderate-density cell on Terrace Two, and one moderate-density cell 
adjacent to the three high-density cells on Terrace Three.  On Terrace One, 
there were 35 low-density cells; on Terrace Two there were 14 low-density cells; 
and on Terrace Three there were 37 low-density cells, all with densities greater 
tha n 0.  The variance-mean ratio was 322.13.  The percentage of square nails in 
high- and moderate-density cells was 43.3%.  No cell had a frequency as high as 
12σ above the mean.  Wire nails were found in five high-density cells:  S40W15 
and S130E15 on Terrace Two, and S85E25, S85E30, and S85E35 on Terrace 
Three.  Two of the latter were also high-density cells for square nails.  There 
were five cells on Terrace One, three cells on Terrace Two, and three cells on 
Terrace Three with moderate densities; and 21 cells on Terrace One, 7 cells on 
Terrace Two, and 20 cells on Terrace Three with low densities greater than zero.   
The percentage of wire nails in high- and moderate-density cells was 60.8%.  
Their variance-mean ratio was 137.36.  No cell had a frequency as high as 13σ 
above the mean. 
 
2)  Iron Wire was found on all three terraces, but in miniscule amounts on 
Terraces One (4) and Two (38).  All of the wire on these terraces was found 
either in the A3 zone, the balk, or the fill.  By contrast, the wire from the Third 
Terrace was plentiful (775 pieces), and was predominantly found in the A1 zone 
(60.1%), followed by the A3 zone (29.3%) and from features (10.1%), with small 
amounts in fill and on the surface.  When factored for square area, Terrace 
Three has the highest frequency (4.57 per square meter) followed by Terrace 
Two (1.15 per square meter), with very low frequencies on Terrace One (0.1 per 
square meter).  Iron wire was found in four high-density cells (N30E60 on 
Terrace Two and S05W10, S40W05, and S65W05 on Terrace Three.  There were 
also four moderate-density cells on Terrace Three, and eleven low-density cells 
with frequencies greater than zero, three on Terrace One, three on Terrace 
295 
 
Two, and five on Terrace Three.  The variance-mean ratio was 85.13.  The 
percentage of iron wire in high- and moderate-density cells was 94.32%.  No 
cells had densities in excess of 12σ. 
 
Horizontally, on Terrace One the four fragments were retrieved from only three 
units.  There is one concentration of iron wire on Terrace Two, of 21 pieces 
(55.3% of the total).  This unit is just to the north of the stone wall, so it may 
derive from a fence line.   The remainder were retrieved from only 3 other units,   
 
 
Figure 11B.3:  Iron Wire 
 
two of them at the start of the slope up to the Third Terrace.  On the Third 
Terrace, with one exception, all of the iron wire was found in nine cells along 
the same slope, along the W04 to W07 line.  Three of these cells (S05W05, 
S40W05, and S65W05) were high-density cells, with concentrations in S40W05 
above 12σ.  Two additional cells had moderate densities, while the remaining 
four had low densities greater than zero.  These cells comprise 93.9% of all the 
wire found at the site.  One of these units contained all of the wire found within 
a feature, 78 pieces.  The distribution is shown in Figure 11B.4.  Only two units 
west of W08 contained any iron wire (6 pieces, 0.8%).  This largely linear 
distribution suggests a fence line, and this conclusion is supported by the finding 
of a rotted fence post in unit S78W07.  The style of wire, when fragments 
permitted this to be observed, consisted of straight segments interspersed with 




Figure 11B.4: Horizontal Distribution of Iron Wire 
 
Burlingame, one of the 2008 field school students, and according to the Barbed 
Wire Museum (Kansas Barbed Wire Collectors Association 2015) it was 
innovated in 1903.  This is just two years before George Shaw purchased the 
additional property on which Terrace Three is located.  It is most likely that he 
fenced the eastern margin of the terrace in anticipation of expanding his 
operation; but this expansion never took place.   
 
3)  Iron Fragments:   These were found on all three terraces, but in different 
frequencies.  Terrace One had 40 fragments, all but two in the A3 zone.    One of 
the remaining pieces was in a feature, and the other was in a balk.  Terrace Two 
had only 10 fragments, 4 each in the A1 and A3 zones, and 2 in the balk.  
Terrace Three had 80, 59 of which (73.8%) were in the A3 zone, followed by 11 
in the fill (13.8%) and 10 in the A1 zone (12.5%).   When factored for square 
area, Terrace One had the highest frequency (0.63 per square meter) followed 
by Terrace Three (0.47 per square meter), with lower frequencies on Terrace 




Horizontally, the iron fragments were more uniformly dispersed than other iron 
materials.  On Terrace One, 15 of the 20 units containing iron fragments had no 
more than 2, and the highest number in any unit was 11.  On Terrace Two, iron 
fragments were only found in four units, and three of them had no more than 
two fragments; the highest number was five.  On Terrace Three, 21 of the 32 
units which contained iron fragments had no more than two; the highest 
number was ten.  No pattern could be discerned from this distribution. 
 
4)  Other Iron Objects:  As noted above, these were very varied.  Of the 15 found 
on Terrace One, 13 were in the A3 zone (86.7%) and 2 in the A1 zone (13.3%).  
These included the fencing, the cable, the clamp, the ring, the slag, the hook, 
and the knife blade.  Of the 20 found on Terrace Two, 11 were in the A3 zone 
(55.0%), 4 each in the A1 zone and the fill (20% each), and one was in a feature 
(5.0%).  These included washers, screws, pipes, the toy truck pieces, the belt 
buckle, a chain, a horseshoe, the rod, and the lock-lube can.  Of the 33 found on 
Terrace Three, 18 were in the A3 zone (54.5%), 7 in the A1 zone (21.2%), 5 in the 
fill (15.2%), and 3 on the surface (9.1%).  These included washers, the bottle 
caps, screws, the bolts, the cauldron fragments, the straps, toy truck fragments, 
the spikes, the hex nut, the spearpoint, the bars, a chain, and the wrench.  With 
the exception of washers, screws, and toy truck fragments, the items were all 
idiosyncratic to their terraces.  When factored for square area, Terrace Two had 
the highest frequency (0.61 per square meter) followed by Terrace One (0.24 
per square meter) and Terrace Three (0.19 per square meter).    
 
The spearpoint, from Terrace One (see Figure 11B.5), was of interest because it 
resembled 18th- 19th century West African spearpoints.  It is made of two parts, 
a shaft and a point, welded together.  I corresponded with Alioune Deme, an 
African archaeological colleague, who suggested that it may have been the 
property of “an African who knew how to make metal tools in Africa, came to 
America, [and] used small iron bars to make these two tools” (Deme 2011), 
perhaps with the intention of using the spear to fish in the Nemasket River. 
 




Horizontally, all but one of the 12 units on Terrace One which contained other 
iron had 2 or fewer items per unit; the highest quantity was 3 per unit.  On 
Terrace Two, 10 out of the 12 units which contained other metal had 2 or fewer 
items per unit; the highest quantity was 5 per unit.  On Terrace Three, 19 out of 
the 21 units which contained other metal had 2 or fewer items per unit; the 
highest quantity was 3 per unit.   
 
Figure 11B.6:  Horizontal Distribution of All Other Iron Objects 
 
There were eight cells which contained other iron objects (not including square 
and wire nails and iron wire) in frequencies above 3σ:  S45E125, S65E125, and 
S75E145 on Terrace One; S130E15 on Terrace Two; and N15E/W00, N05E/W00, 
S05E/W00, and S80W35 on Terrace Three.  There were six cells on Terrace One, 
three cells on Terrace Two, and six cells on Terrace Three with moderate 
densities; and 16 cells on Terrace One, 11 cells on Terrace Two, and 21 cells on 
Terrace Three with low densities greater than zero.  Their variance-mean ratio 
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was 42.05.  The percentage of other iron objects in high- and moderate-density 
cells was 83.25%.  No cell had a frequency higher than 11σ above the mean.  
Many of the other iron objects are concentrated on the northern end of the 
edge of Terrace Three, from S05E/W00 northward, including three of the high-
density cells and four of the moderate-density cells.  These comprise 13.8% of 
all other iron found at the site.  A sccond concentration is from the southern 
edge of Terrace Three, adjacent to the factory, with one high-density cell, two 
moderate-density cells, and two low-density cells.  These comprise 11.0% of the 
other iron at the site. 
 
C.  Glass: A total of 1,567 pieces were recovered (10.1% of the total).  These included 
bottle glass (1,288), window glass (149), vessel glass (100), slag glass (8), milk glass (6), 
marbles (3), cut glass (2); and a bead, a perfume bottle, an automobile headlight, a 
thermometer, and a piece of sea glass (1 each).  As shown in Figure 11C.1, glass was 
relatively uncommon on Terrace One (5.07% of the total) and Terrace Two (7.00% of the 
total); 88.18% of the total was found on Terrace Three.   
Terrace 1 2 3 Total 
Bottle Glass 0 80 1,213 1,293 
Vessel Glass 67 21 12 100 
Window Glass 0 19 131 150 
Other Glass 12 1 11 24 
Total 79 121 1,367 1,567 
     Figure 11C.1:  Distribution of Glass Types by Terrace 
 
Moreover, as shown in Figure 11C.2, most of the glass on the lower two terraces was in 
the A3 zone (86.08% on Terrace One, 77.98% on Terrace Two), while on Terrace Three 
slightly more of it was in the A1 zone (47.49%) as compared to the A3 zone (42.83%).  
On Terrace One, 2.53% was in the A1 zone; on Terrace Two, 12.84% was in the A1 zone.  
Very little of the glass penetrated below the plow zone:  6.33% on Terrace One, 3.67% 
on Terrace Two, and 1.09% on Terrace Three.  The remainder (5.07% on Terrace One, 
5.50% on Terrace Two, and 8.59% on Terrace Three) were from disturbed soils.  When 
factored for square area, the Third Terrace remains the highest, at 8.10 per square 
meter, followed by the Second Terrace at 3.05 per square meter, and the First Terrace, 
at 1.24 per square meter. 
Terrace 1 2 3 Total 
A1 2 28 652 682 
A3 68 70 587 725 
B1 1 0 3 4 
B2 3 0 11 14 
C1 0 0 1 1 
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BALK 4 0 14 18 
FILL 0 18 88 106 
WASH-IN 1 0 11 12 
SURFACE 0 5 0 5 
TOTAL 79 121 1,367 1,567 
  Figure 11C.2:  Distribution of Glass by Level by Terrace 
 
Horizontally, bottle glass, vessel glass, window glass, and milk glass were found on all 
three terraces.  Slag glass, sea glass, and the thermometer were only found on Terrace 
One, while cut glass, marbles, the bead, the headlight, and the perfume bottle were only  
 
Figure 11C.3:  Horizontal Distribution of Glass 
 
found on Terrace Three.  On the First Terrace, glass was sparsely distributed in 39 of the 
excavated units, 30 of which had no more than 2 shards (76.9%); the highest per unit 
total was 8.  On Terrace Two, there was one unit which had 33 shards, 26 of them of 
bottle glass and 7 of window glass, all in the A3 zone.  This unit accounts for 23.9% of all 
the glass found on Terrace Two.  This appears to be associated with a historic trash pit, 
Feature #240, which was not recognized in the original 50 centimeter by 50 centimeter 
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unit.  Other than this, 20 of the 29 other excavated units which contained glass had no 
more than 2 shards (74.1%), and the highest per unit total was 8.  On Terrace Three, 
while 64 of the 134 units containing glass had no more than two shards (47.8%), there 
were 28 with per unit totals higher than the average of 10.2.  In 18 of these cases, only 
bottle glass is present in above average quantities, while in 6 cases bottle glass is more 
than 50% of the glass present.  Some of these cases have extremely high numbers of 
shards:  182 and 145 in the two highest cases.  In only one of these cases was vessel 
glass the only type represented, while in three cases window glass was more than 50%.    
 
No cells on Terrace One or Terrace Two had either high or moderate concentrations of 
glass.  On Terrace Three, there were eight cells with high densities (S10W25, S35W40, 
S55W10, S55W15, S55W30, S55W40, S60W30, and S50W35).  There were four cells 
with moderate densities.  There were 26 cells on Terrace One, 21 cells on Terrace Two, 
and 55 cells on Terrace Three with low densities greater than zero.  The variance-mean 
ratio was 1,300.65.  The percentage in high- and moderate-density cells was 38.9%.  No 
cell had a higher frequency than 13σ. 
 
Most of the high- and moderate-frequency units on Terrace Three are in two clusters.  
Three of them are on the somewhat disturbed eastern edge of the terrace, an area 
where there was dumping of soils between the 1998 and 1999 seasons, and the glass 
might have derived from the dump piles; these account for 13.9% of the glass on 
Terrace Three.  The second cluster is a band of six cells near the summit of the terrace, 
just to the west of the gully; these account for 32.3% of the glass found on Terrace 
Three.   The three cells with the highest concentrations  are in this  area, which sees a lot 
of foot traffic, which might explain the presence of so much glass there.   
 
 
D.  Construction Materials: A total of 1,112 of these were recovered (7.2% of the total).  
These included brick (658), roof shingle (275), mortar (114), asphalt (31), concrete (29), 
and asbestos board (2).  As with most other historic materials, the preponderance 
(82.64%) were from Terrace Three, with 10.40% from Terrace One and 6.61% from 
Terrace Two.  One Terraces One and Two, these were nearly absent from the A1 zone (1 
item each; respectively 0.87% and 1.23%), but they were much more common in the A1 
zone on Terrace Three (34.35%).  Recoveries from the A3 zone predominated on all 
three terraces, 87.83% on Terrace One and 74.07% on Terrace Two, but were slightly 
less than a majority on Terrace Three (49.67%).  Recoveries from the B zone were sparse 
on all three terraces (5.22% on Terrace One, 2.5% on Terrace Two, 1.97% on Terrace 
Three).  The remainder (6.09% on Terrace One, 22.22% on Terrace Two, and 14.00% on 
Terrace Three) were in disturbed soils.   
 
Horizontally, asbestos board was found only on Terrace Three, and concrete was found 




   Figure 11D.1:  Horizontal Distribution of Construction Materials 
 
terraces.   When factored for square area, the Third Terrace remains the highest, at 5.39 
per square meter, followed by the Second Terrace at 2.27 per square meter, and the 
First Terrace, at 1.81 per square meter.  On Terrace One, 28 units out of a total of 37 
(75.7%) with construction material had no more than 2 pieces.  One unit had a high total 
of 46 pieces of brick, which accounts for 40.0% of all the construction materials from 
that terrace.  Another unit had 11 pieces of asphalt, which accounts for 9.6% of the 
total.  No other unit had more than 6 pieces.  A piece of concrete found at 25 
centimeters below junction in a feature which was identified in the field as most likely a 
historic trash pit (Feature #178).  On Terrace Two, 12 units out of 21 (57.1%) had no 
more than 2 pieces of construction material.  One unit contained 14 pieces of brick in 
the deep A3 zone, probably also a historic trash pit, while another had 7 pieces of brick 
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and 7 pieces of mortar, all in the fill zone.  One of the units from the original survey 
contained 11 pieces of brick and 1 piece of mortar.  Combined, these three units 
accounted for 49.3% of all the construction material from the terrace.  No other unit 
had more than 10 pieces.  On Terrace Three, 54 units out of a total of 104 containing 
construction material had no more than two pieces (51.9%).  However, there were 18 
units with more elevated frequencies of these materials.  Nine of these are 
concentrated in an area on the eastern edge of the terrace, near an area which had soil 
dumped on it prior to the 1999 season.  Combined, these accounted for 447 pieces, 
48.9% of the total for that terrace. Two of these consisted entirely of roof shingles (55 
and 68 pieces), and another had 66 pieces of shingle and 1 piece of brick.  Three others 
consisted of only brick and mortar (49 and 10; 30 and 2; 11 and 9), while another had 32 
brick, 14 mortar, and 1 piece of asphalt.  Two others consisted of only brick and 
concrete (47 and 15; 13 and 3).  There were ten high-density cells:  N20E110 and 
S65E125 on Terrace One; S135W20 on Terrace Two; and S05E/W00, S20E/W00, 
S25E/W00, S40E05, S45W05, S50W40, and S60W40 on Terrace Three.  There were 
fourteen moderate-density cells, one on Terrace One, two on Terrace Two, and ten on 
Terrace Three; and 82 low-density cells greater than 0:  28 on Terrace One, 17 on 
Terrace Two, and 37 on Terrace Three.  The variance-mean ratio was 354.21.  No cells 
had frequencies above 11σ.  The percentage of construction materials in high- and 
moderate-density cells was 57.9%.  Eleven of the cells with high or moderate frequency 
deposits are located close to the eastern edge of Terrace Three.  These comprise 33.27% 
of all the construction materials at the site. 
 
E.  Ceramics:  A total of 516 sherds were recovered (3.1% of the total).  These included 
glazed, decorated or undecorated whiteware (260); glazed and unglazed redware (124); 
clay pigeon or skeet (40); clay pipestems (30); stoneware (24); porcelain (23); bakelite 
(5); tile (2); and Jackfield ware, sewer pipe, and a clay marble (1 each).  None of the 
pottery sherds had rims, and most of them were small, so it was not possible to 
reconstruct vessels, but from their general shapes it is likely that they derived from 
tableware.  Their distribution by type is shown in Figure 11E.1: 
Terrace 1 2 3 Total 
Redware 50 14 61 125 
Whiteware 158 40 64 262 
Stoneware 12 2 11 25 
Porcelain 0 16 8 24 
Clay Pipe 0 11 19 30 
Clay Pigeon 39 0 1 40 
Other Ceramic 0 2 8 10 
Total 259 85 172 516 
Figure 11E.1:  Distribution of Post-Contact Ceramics by Type by Terrace 
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Unlike most historic period materials at the site, the vast majority of ceramics were 
found in the A3 zone (93.0% on Terrace One, 66.0% on Terrace Two, and 77.3% on 
Terrace Three), with a much smaller proportion in the A1 zone (1.8% on Terrace One, 
11.1% on Terrace Two, and 3.0% on Terrace Three), the B1 zone (1.5% on Terrace One, 
10.6% on Terrace Two, and none on Terrace Three), and from features (3.3% on Terrace 
One, 2.2% on Terrace Two, and 0.5% on Terrace Three).  Percentages from disturbed 
soils were even smaller: from the balk (0.4% on Terrace One), the fill (6.4% on Terrace 
Two and 2.5% on Terrace Three), from wash-in (2.2% on Terrace Two), and from the 
surface (0.5% on Terrace Three).   The recoveries from the A1 zone were limited to hard 
whiteware, clay pigeon, and clay pipe stems.  In addition to these, redware was found in 
both the B1 and B2 zones, in small quantities.  Ceramic tile was only found in the fill on 
Terrace Three, while sewer pipe was only found on the surface.  All other materials were 
principally found in the A3 zone.  This distribution is shown in Figure 11E.2: 
 
Terrace 1 2 3 Total 
A1 5 3 6 14 
A3 240 38 157 435 
B1 4 3 0 7 
B2 9 0 1 10 
BALK 1 2 0 3 
FILL 0 6 5 11 
REEXCAVATION 0 0 2 2 
WASH-IN 0 0 1 1 
TOTAL 259 52 172 483 
Figure 11E.2:  Distribution of Post-Contact Ceramics by Level by Terrace 
This suggests that the ceramics may be older than the post-factory period, and possibly 
either from the late 19th through mid-20th century, but not older.  Only one sherd of 
mid-18th century plum-bodied, dark black glazed Jackfield ware was recovered from the 
Third Terrace, and a possibly early 19th century clay marble was found on the Second 
Terrace.   
 
The pipe stems might date to the 18th century, but their number was not sufficiently 
large to attempt a statistical analysis of bore diameters, for which N > 50 is needed 
(MacMillan 2016).  With one exception from the eastern edge of Terrace Three, all of 
the clay pigeon fragments were found in the northern half of Terrace One (see Figure 
11E.14). Factored for square area, the First Terrace had the highest density per square 
meter, 3.46, followed by the Second Terrace at 1.31 per square meter and the Third 
Terrace at 1.00 per square meter.  Horizontally, there were only two high-density cells 
containing ceramics, both on Terrace One (S65E125 and S65E135).  One contained 34 
sherds of whiteware in the A3 zone; the other contained 30 sherds of whiteware, 6 
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sherds of stoneware, and 1 sherd of redware in the A3 zone.  The units are near each 
other, and the whiteware distributions might have resulted from the breakage of the 
same vessel.   
 
 
Figure 11E.3:  Horizontal Distribution of Post-Contact Ceramics 
 
 
Most of the remaining 278 units which contained ceramics had only one or two sherds.   
There were only two high-density cells, S65E120 and S65E130 on Terrace One.  There 
were ten cells on Terrace One, two cells on Terrace Two, and four cells on Terrace Three 
with medium densities; and there were 30 cells on Terrace One, 21 cells on Terrace 
Two, and 50 cells on Terrace Three with low densities of ceramics greater than zero.  
Percentages of excavated ceramics in high- and moderate-density cells were 37.1% of 
the total.  Their variance-mean ratio was 154.49.  No cells had higher frequencies than 





Figure 11E.4:  Horizontal Distribution of Skeet Fragments 
 
 
F.  Plastic:  A total of 277 pieces of plastic were recovered (1.8% of the total).  In addition 
to unidentifiable plastic fragments (138) and cellophane fragments (111), these included 
plastic bags (14); purses (3), balls, straws, and pipe stems (2 each); and dolls, buttons, 
caps, hooks, and a coffee lid (1 each).  On Terrace One, there was very little plastic, only 
24 pieces (8.7%).  Only one plastic fragment was found in a feature; the remainder were 
from the A1 zone (59.1%), the A3 zone (31.8%), or the fill (4.5%).  Aside from plastic 
fragments, the only types were one piece of cellophane, the hook, and the coffee lid.   
On Terrace Two, there were 133 pieces of plastic (48.2%): 53 from the A1 zone (39.8%), 
27 from the A3 zone (17.3%), 35 from burrows (26.3%), 16 from the wall foundation 
trench (12.0%), and 5 from the fill (3.8%); and one from the C zone (0.8%)  None were 
found in B zone soils.  Cellophane (50.8%) and plastic fragments (36.4%) dominated the 
types, followed by plastic bags (10.3%); the only other types were a plastic straw, a 
plastic purse, and a plastic cap (0.8% each).  On Terrace Three, there were 120 pieces of 
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plastic (43.1%):  60 from the A1 zone (53.8%), 46 from the A3 zone (38.7%), 4 from the 
fill (3.4%), one from reexcavation, and 5 from features (4.2%).   As on Terrace Two, the 
types were dominated by plastic fragments (57.1%), cellophane (34.5%), and plastic 
bags (23.5%), with small numbers of purses (2.5%); plastic balls and pipe stems (1.7% 
each); and dolls, straws, and buttons (0.8% each).  When factored for excavated area, 
Terrace Two had the highest density (3.72 per square meter), with much lower 
frequencies in Terrace Three.  
 
 Figure 11F.1:  Horizontal Distribution of Plastic 
Other than the lower distribution on Terrace One mentioned above, there is no clear 
horizontal distribution pattern for plastics. They were found in six high-density cells:  
N20E60, N10E90, and N05E45 on Terrace Two, and S20W05, S60W30, and S65W05 on 
Terrace Three.  There were none on Terrace One.  There were ten cells with moderate 
densities of plastic:  one on Terrace One, three on Terrace Two, and six on Terrace 
Three.   There were 50 cells with low densities greater than 0:  12 on Terrace One, 6 on 
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Terrace Two, and 32 on Terrace Three.  The variance-mean ratio was 21.80.  No cell had 
a frequency higher than 10σ.   The percentage in high- and medium density cells was 
60.1%.  In the cell with the highest quantity, S05E85 on Terrace Two, all of the items 
were probably fragments of the same cellophane wrapper, and were within a rodent 
burrow, as if the rodent had deliberately collected them, or found a cellophane-
wrapped food package on the surface, brought it to its burrow, and demolished the 
wrapper to get at the food inside.  In another cell on Terrace Two, S20E60, there were 
16 pieces in the wall foundation trench, along with 11 in the first 5 cm of the topsoil.   
 
G.  Other Materials:  A total of 191 of these were recovered (1.2% of the total).  These 
were very diverse, and included styrofoam (66); amber (33); lacquer chips (20); cigarette 
filters  and paper fragments  (11 each); cloth ribbons (8); paper wrappers (6), rubber 
fragments, and rubber gaskets (4 each); handi-wipes and balloons (3 each); golf balls, 
red pigment chips, rope, pen caps, and cloth (2 each); and a green pigment chip, a piece 
of gum, a piece of chalk, an electrical socket, a piece of plexiglass, a piece of PVC pipe, a 
shoelace, rubber wire, a buttons, a plug, a leather strap, an eraser, a pencil lead, and a 
battery (1 each).  On Terrace One, the 8 items were evenly divided between the A1 and 
A3 zones, with no recoveries from other zones.  a substantial percentage on Terrace 
Two were in the wall foundation trench (7.52%) or in the fill (2.47%), with 21.05% in the 
A1 zone, 31.58% in the A3 zone, 1.50% each in features and in the fill; while on Terrace 
Three there were 54.63% in the A3 zone, but there were more in features (9.28%) and in 
the fill (5.15%), while the A1 zone contained 30.93%.   
 
There were five high-density cells (N20E40, N20E60, and S135E20 on Terrace Two and 
S20W15 and S60W30 on Terrace Three.  There were eleven moderate-density cells:  one 
on Terrace One, one on Terrace Two, and nine on Terrace Three.  There were 31 low-
density cells greater than 0:  6 on Terrace One, 8 on Terrace 2, and 18 on Terrace Three.  
The variance-mean ratio was 27.55.  No cell had a frequency higher than 13σ.  The 
percentage in high- and moderate-density cells was 60.9%, the highest for any post-
Contact material. 
 
When factored for square area, the Second Terrace remains the highest, at 3.72 per 
square meter, followed by the Third Terrace at 0.70 per square meter, and the First 
Terrace, at 0.12 per square meter.  The only recoveries from Terrace One were a rubber 
button, a flake of red pigment, 3 cigarette filters, and 3 pieces of paper.  The paper and 
the pigment were from the A1 zone, while the button and the filters were from the A3 
zone.  No unit contained more than 2 items.  The predominant type on the Second 
Terrace was styrofoam (52, or 64.20%).  Twelve chips of black lacquer were found in the 
original survey unit closest to the Shaw Factory, and probably derived from that 
operation.  Other recoveries included a piece of chalk from the same unit; 2 cloth 
ribbons; a piece of rope; a pen cap; a cloth shoelace; a pencil lead; a paper wrapper; and 
8 pieces of paper.  Eight of the 12 units which contained these materials had no more 
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than 2 items per unit.  Two units had elevated frequencies (25 and 20, respectively), due 
to the presence of styrofoam and paper.  The Third Terrace had the greatest diversity of 
materials, but of the 43 units which contained these items, 32 (71.4%) had no more than 
two per unit, and no unit had more than 8 items.  Amber was the predominant material 
(33, 32.0%), also derived from the factory, followed by styrofoam (14, 13.6%) and 
lacquer chips (8, 7.8%).  No horizontal pattern of distribution could be discerned. 
 
H.  Other Metals: A total of 76 of these were recovered (0.5% of the total). These 
included aluminum cans (13); aluminum foil (17); gold foil (6); brass drain covers (3);  
lead fragments, a lead bullet, brass rings, brass brads, copper wire, a gold hat pin, a 
1966 penny, a 1935 dime, a quarter, and a nickel (1 each).  Almost all of these items 
were found in the A1 zone (35.9%) or the A3 zone (56.4%).  There were only 2 items 
found in fill zones (2.6%), 2 in features (2.6%), and 3 on the surface (3.8%).  The 
distribution by terrace was 15.4% on Terrace One, 23.1% on Terrace Two, and 62.8% on 
Terrace Three.   
 




When these numbers are factored for the amount of excavated area, Terrace One still 
has the lowest density, 0.19 per square meter, while Terrace Three is next at 0.30 per 
square meter, and Terrace Two has the highest density, at 0.50 per square meter.  Only 
five of the 55 units containing these materials – three on Terrace Two and two on 
Terrace Three – had more than two per unit.  The most frequent finds on Terrace One 
were aluminum bottle caps (6), with only single instances of brass brads, copper wire, 
aluminum cans, and gold foil.  On Terrace Two there was one unit with 6 pieces of 
aluminum foil, the highest amount per unit for non-ferrous metals at the site.  There 
were single instances of aluminum cans, aluminum foil, lead fragments, bullets, and 
silver and nickel coins.  Aluminum foil (10) and aluminum cans (9) were most frequent 
on Terrace Three, followed by aluminum bottle caps and gold foil (4 each); aluminum 
drain covers (3); and the penny, a naval chief petty officer’s gold hat pin, and a lead 
fragment (1 each).  There was no discernible pattern to the horizontal distribution other 
than this.   
 
   Figure 11H.1:  Horizontal Distribution of Other Metals 
There were 22 high-density cells, largely due to the fact that 113.1 was the density value 
at 4σ, so any single 50 cm x 50 cm test unit in a cell containing one item of other metal 
311 
 
would achieve this level.    These high-density cells were S15E135, S25E125, S45E155, 
and S55E135 on Terrace One; N25E55, N20E85, N15E15, and N05E60 on Terrace Two; 
and N05E/W00, S10E/W00, S20W15, S20W20, S25E/W00, S35W40, S40W45, S45W25, 
S50W30, S55W35, S60W25, S60W30, S75W10, and S80W35.  There were also two 
medium-density cells, one on Terrace Two and one on Terrace Three.  There were 24 
low-density cells with values greater than 0:  five on Terrace One, seven on Terrace Two, 
and twelve on Terrace Three.  The variance-mean ratio was 2.19, the lowest for any 
post-Contact material.  No cell had higher than a 7σ frequency above the mean.  The 
percentage of other metal in high- and moderate-density cells was 57.9%. 
 
Collectively, the post-Contact artifacts were distributed horizontally as shown in Figure 11H.2 below: 
Class V/M Ratio 
Max 
σ # HF cells 
% in HF 
cells # MF cells 
% in MF 
cells # LF cells 
% in LF 
cells # 0 cells 
Coal/Clinker 34,588.54 10 6 17.32% 13 20.52% 174 62.2% 166 
Glass 1,300.65 12 8 34.8% 4 4.1% 114 61.1% 244 
Iron 862.56 12 6 29.5% 5 12.0% 122 58.6% 234 
Construction 354.21 10 10 24.4% 11 33.6% 82 42.1% 262 
Ceramics 154.49 15 2 11.5% 16 25.6% 109 62.9% 225 
Misc. Post-Contact 27.55 12 5 39.1% 11 21.8% 32 39.1% 312 
Plastic 21.80 9 6 29.4% 10 30.6% 46 39.9% 300 
Other Metal 2.19 7 23 24.4% 1 33.6% 25 42.1% 339 






Site Boundaries and Functions 
 
 
The preceding seven chapters have presented a thorough description of the recoveries from the Little 
League Site.  This chapter and the three which follow it provide a discussion of these results and some 
interpretive analysis. 
 
A.  Site Boundaries: 
In typical Locational Surveys, excavation units are extended out from findspots at intervals determined 
by the sampling design in at least four directions to the point where no recoveries are found.  Additional 
test pits might be placed beyond this to ensure that the “null units” are not simply gaps in the 
distribution.   As noted in Chapter One, determining horizontal  and vertical site boundaries is an 
important goal of a Locational Survey.  However, at the Little League site, as shown in Figure 12A.1, 
there were only nine 5 meter by 5 meter cells out of 355 which were absolutely devoid of all pre-
European cultural material, and eight of these did contain fire-cracked rock, charcoal, and/or post-
Contact recoveries.  Moreover, only two of these null units were located at the edges of the excavated 
area (one on the northeastern edge of Terrace One, and one on the northeastern  edge of Terrace Two), 
and three of the remainder were concentrated in in the northwest portion of the site (from S05 to N25 
and from E55 to W35), on Terrace Three, and were bounded on all sides by other units which did 
contain cultural material.  With the exception of the null unit on Terrace One, all of them were 
excavated during either the 1996 Locational Surveys or during the 1998 Intensive Survey, at a time when 
many of the ceremonial items were not yet recognized.  For this reason, the null values reported within 
them are subject to question. 
 
From this perspective, the boundaries of the original site cannot be said to have been definitively 
established.  However, some post-depositional, artificial boundaries have been created by the advent of 
construction:  specifically, of the Shaw Factory grounds to the south, the older Little League field to the 
north, and the replicated wetland and gravel pit to the west.  The soccer field and its successor Little 
League fields obviously removed a substantial portion of the Second Terrace, which is also no longer 
extant for study.  The gully, probably excavated to provide soil for a berm on the eastern edge of the 
replicated wetland, also resulted in some very low-density units on its edges.  As indicated by recoveries 
in the original 1996 survey to the east of the Shaw Factory area as far south as S130, adjacent to Route 
28, the site most probably originally extended at least as far south as that road.   
 
The Nemasket River, or the edge of its floodplain, most probably formed the eastern boundary.  As 
noted in Chapter Two, the soil type changes from Gloucester Stony Sandy Loam to Raynham Silt Loam in 
this area.  The one unit which we did place within this area yielded only four pieces of debitage and 
contained no B zone.  With a few exceptions, the seventeen units located on the eastern margin of 
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Terrace One had low recovery levels, with average recoveries of 25.65 items per square meter.  This is 
less than 1/3 of the standard deviation of 615.3 below the mean of 244.08 per square meter.   
 
 
Figure 12.A.1:  Horizontal Distribution of All Pre-Contact Recoveries (Artifacts and Debitage) 
 
Similarly, the original course of Raven Brook, now completely altered or eliminated by construction, may 
have formed both a western and northern boundary to the site.  Its original course on Terrace One is 
marked by a zone of dense bullbriar, and the one unit we placed in this area yielded only eight flakes.  A 
locational survey undertaken to the north of the stream course in advance of the placement of two 
detention basins (Harper 2011) recovered only four flakes in disturbed soil.  The average density of the 
six units at the western edge of the excavated area (the W45 line) had an average density of 17.33 items 
per square meter, again well below 1/3 standard deviation below the mean.  An attempt was made to 
retrieve an off-site control sample to the west of the Shaw Factory area, as a shovel-dug test pit for the 
purpose of providing a comparison for the chemical soil testing program in 2008.  It actually retrieved an 
arkose utilized flake at a depth of 10-20 cm below surface, from approximately S150W250.  This further 
suggests that the site may have extended further to the west, up to Raven Brook.  It is speculated that 
Raven Brook may have been an old oxbow of the Nemasket River, though whether that was the case 
during the time of the site’s occupancy cannot be determined. 
 
B.  Site Functions: 
It is possible to extract information on the distribution of twelve functions represented at the site.   
These functions are defined in Figure 12B.1 below, and are mostly derived from the types of artifacts 
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and features recovered.  The two-letter codes associated with each function will be used in tables, both 
in this chapter and in Chapters Fourteen and Fifteen. 
    
  11. Trade (exotic materials) 





















Figure 12B.1:  Site Functions Determined on the Basis of Formal Characteristics 
Figure 12B.1:  Functions as Determined by Artifactual and Other Evidence 
Figure 12B.1:  Site Functions Determined on the Basis of Formal Characteristics 
 
However, a more reliable indicator of the functions of chipped stone tools than field identification is 
provided by use-wear analysis.  In a series of studies, Susan Jacobucci has examined 2,449 of the 
chipped stone tools (Jacobucci 2004, 2007, 2010, 2012, 2020).  These constitute 76.39% of the total 
chipped stone assemblage, excluding cores, preforms, and digging tools, most of which were not 
examined.  The total also does not include items identified in the field as utilized flakes which on analysis 
displayed no use wear; as noted earlier these were reclassified as debitage, and they will be counted 
under the category of tool-making.  The analysis includes recoveries from most of the excavation 
seasons at the site, with the exception of most of 2011-2014.  The tools from the original 1985 walk-
overs were not available for study.  Many of the tools excavated in 2019 were on display at Bridgewater 
State University’s Anthropology Lounge during the most recent phase of analysis and were also not 
available for examination.  Figure 12B.2 shows the level of coverage, year by year. 
 
 
  1.  Ceremonialism (ce): (crystals; paintstones; pecked pebbles; polished 
   pebbles; pendants; rods; nuggets; tally stones; stone  
   structures).  Due to their dominance at the site; a discussion of 
   these materials is mostly reserved for Chapter Thirteen.   
2.  Tool-Making (tm): (hammerstones; anvils; cores; preforms; chipped
   stone fragments; pecked and ground stone fragments;  
  debitage) 
  3.  Meat Butchering (bu): (knives; wedges; choppers, calcined bone) 
4.  Plant Processing (pl):   (pestles; nutting stones, pounding stones; 
  mortars; mullers; nutshells; seeds; pollen of edible plants) 
  5.  Hide Preparation (hp): (scrapers; drills; smoothing stones; sinew 
   stones) 
  6.  Woodworking (ww): (spokeshaves; gouges; sharpening stones;
   abraders; post molds; pollen of woody plants) 
  7.  Excavating (ex):  (digging tools; hoes; pit features) 
  8.  Hunting and Fishing (hu): (projectile points; atl-atl weights;  
   plummets; grooved weights; notched pebbles; canoe anchors; 
   calcined bone; chemical evidence of certain heavy metals in 
   feature  soils) 
  9.  Bone Working (bp): (wedges, gravers, calcined bone) 
              10.  Fire Use (fi): (ceramics; steatite bowls; heat-treated lithics; calcined 
   bone; hearths; charcoal; nutshell; fire-cracked rock) 
              11. Trade (tr): (exotic materials) 







1985 0 11 11 
1996 121 47 168 
1998 375 73 448 
1999 320 15 335 
2000 298 43 341 
2001 259 12 271 
2002 11 6 17 
2006 201 35 236 
2007 255 68 323 
2008 200 5 205 
2009 28 11 39 
2010 44 13 57 
2011 6 65 71 
2012 2 69 71 
2013 2 111 113 
2014 4 40 44 
2015 68 10 78 
2016 10 4 14 
2017 74 35 109 
2018 109 13 122 
2019 62 71 133 
Total  2,449 757 3,206 
Figure 12B.2:  Artifacts Examined by Use-Wear Analysis by Year 
 
The sample examined represents 21.77% of edge tools from Terrace One, 71.15% of edge tools from 
Terrace Two, and 88.65% of edge tools from Terrace Three, for an average of 76.38% for all terraces. 
 
Of the 757 tools not examined, 145 (19.2%) were from fill zones, animal burrows, root molds, or wash-
in.  The remaining 612 (80.8%) were found in excavation units.  The types assigned to these tools in the 
field are shown in Figure 12B.3.  These are not included in the analysis of functions which follows, but 
they are still useful for some purposes.  They will be mentioned separately in the discussions of 




Terrace: 1 2 3 Total 
Biface Tip 5 2 1 8 
Blade  1 2 0 3 
Dentate Stamp 0 0 1 1 
Drill Midsection 0 0 2 2 
Endscraper 2 0 2 4 
Flake Drill 1 0 1 2 
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Flake Knife 8 3 8 19 
Flake Scraper 18 12 46 76 
Graver 7 4 1 12 
Knife Midsection 12 2 0 14 
Oval Scraper 0 0 3 3 
Scraper Bit 0 0 1 1 
Semi-lunar Knife 2 0 1 3 
Sidescraper 1 0 0 1 
Spokeshave 25 5 4 34 
Steepedge Scraper 3 3 11 17 
Stem Knife 5 0 2 7 
Stemless Knife 3 1 4 8 
T-base Drill 0 0 1 1 
Thumbnail Scraper 2 1 3 6 
Uitlized Flake 183 55 81 319 
Wedge 18 20 26 64 
Worked Piece 2 2 3 7 
Total 298 112 202 612 
Figure 12B.3:  Types of Tools Not Analyzed by Use-Wear 
 
As indicated in Chapter Seven, the results of this analysis cast some doubt on the reliability of field 
identifications of chipped stone tools.  Figure 12B.4 provides an evaluation of this, with the classes in the 
leftmost column indicating the field identifications and the other columns the actual materials on which 
they were determined to have been used, if any: 
 
 Type: Bone Hide Meat Wood Indeterminate None 
Points 0.0% 9.2% 70.8% 0.0% 15.4% 4.6% 
Knives 2.2% 7.8% 57.5% 5.6% 17.3% 9.5% 
Scrapers 8.2% 36.8% 26.6% 12.0% 12.6% 3.8% 
Perforators 2.2% 21.7% 41.3% 4.3% 17.4% 13.0% 
Spokeshaves 0.0% 48.1% 32.5% 7.8% 6.5% 5.2% 
Wedges 24.2% 13.0% 10.0% 9.5% 24.2% 19.0% 
Choppers 4.5% 13.6% 27.3% 9.1% 27.3% 18.2% 
Utilized Flakes 2.0% 24.7% 40.0% 7.9% 11.9% 13.5% 
Fragments 2.1% 12.8% 42.6% 5.3% 21.3% 16.0% 
Preforms 3.0% 12.9% 4.5% 6.8% 7.6% 65.2% 
 Figure 12B.4:  Results of Use-Wear Analysis by Type 
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While knives and preforms were most often correctly identified in the field, none of the other types 
were reliably identified as to their functions.  For this reason, only the 2,063 chipped stone tools for 
which use-wear on at least one of the above four materials could be determined will be used in the 
distributional analysis of each function which follows.  However, the unexamined chipped stone tools 
constitute only 2.2% of the entire artifact assemblage, so their exclusion from this study will not have a 
major effect on the results.  It should be kept in mind that 89 of the tools for which use-wear was 
identified (4.3%) showed multiple uses, and these have been counted twice in the analysis.  The 47 tools 
identified in the field as projectile points but determined on the basis of use-wear analysis to have had 
other uses will also be counted both under those uses and as hunting/fishing equipment, along with the 
points not examined for use-wear.  Tools counted twice are shown in Figure 12B.5: 
 
Type Bone Hide Meat Wood 
Bone-Working x       
Hide Working 9 x     
Butchering 4 73 x   
Woodworking 0 0 3 x 
Hunting 0 3 44 0 
Figure 12B.5:  Tools with Multiple Functions 
 
As noted in Figure 12B.1 above, certain other items will be counted multiple times, such as bone (bone 
working, hunting/fishing, and cooking), heat-treated lithics (fire use, ceremonialism, and in one case 
hide working and butchering) and exotic materials (trade and whatever other functions tools and 
debitage made of these materials may have had). 
 
The horizontal distribution grids which follow for each of the functions exclude items found in 
questionable contexts:  animal burrows, root molds, fill zones, backdirt or wash-in, and the surface.  This 
is to provide a more accurate display of the distribution of each function throughout the site.  In 
addition to these schematic grids, a second set of grids showing the variability of tool types within each 
function is used to explore the possibility that they constitute tool kits.  One effect of using variability as 
a measure is that it somewhat mitigates the bias towards small excavation units from the Locational 
Surveys and against larger units from the Site Examinations and the Data Recovery operation which are 
characteristic of the simple distribution grids. 
 
C.  Results of Functional Analysis: 
1.  Tool-Making:  This function included hammerstones; anvils; cores; preforms and other 
chipped stone items without evidence of use-wear; chipped stone tools with indeterminate use-
wear; pecked and ground stone fragments; and debitage.  It could, conceivably, be argued that 
all stone tools are the result of tool-making, but it was decided not to stretch the definition this 
far, but instead to concentrate upon the loci of tool-making activities.  The horizontal 




  Figure 12C.1.1:  Horizontal Distribution of Tool-Making Activities 
 
As was observed in Chapter Eight with respect to the horizontal distribution of debitage, the 
presence of intense flake scatters in units N25W25 and N40W30 significantly skews the 
distribution patterns.  The cells in which these features were found on Terrace Three were the 
only high-density cells at the site.  There was one medium-density cell on Terrace Two and three 
medium-density cells on Terrace Three; and 113 cells on Terrace One, 62 on Terrace Two, and 
163 on Terrace Three with low densities greater than zero.   The variance-mean ratio was 
extremely high, 544,749.9.  The percentage of tool-making items in high- and medium-density 
cells combined was 17.67%. 
One way of correcting this distributional skewing is simply to remove the two high-density cells 
from consideration.  When this is done, the resulting schematic chart allows many other cells to 




Figure 12C.1.2:  Horizontal Distribution of Tool-Making Activities, with Aberrant Cells Removed 
With this correction applied, there are now ten newly elevated high-density cells:  one on 
Terrace One (N05E110), one on Terrace Two (N20E60), and eight on Terrace Three (N/S00E15, 
S35W10, S45W10, S50W10, S75W05, S80W15, and S85W35.  There are also sixteen medium-
density cells:  four on Terrace Two and twelve on Terrace Three.  There are 114 cells on Terrace 
One, 85 cells on Terrace Two, and 154 cells on Terrace Three with low densities greater than 
zero.  No cells had densities greater than 6σ.  The variance-mean ratio was still high, 44,800.57, 
but it is reduced by more than an order of magnitude from the original figure.  The combined 
percentage of high- and medium-density cells is 39.51%, more than double that from the 
original figure.   
It is evident that there is a strong concentration of tool-making activity centered on the central 
and southern portion of the Third Terrace, running from S35 to S85.  Seventeen of the 26 high- 
and medium-density cells are located in this area (65.4%).  All cells within this area combined 
contained 35.2% of all tool-making materials found at the site (excepting the two highest 
density cells excluded in Figure 12C.1.2).   A secondary center is located in the southeast portion 
of the Data Recovery area, from N/S00-15 and from E/W00 to W15.  Three additional high- to 
medium-density cells are located in this area (11.5%), and all cells in this area combined 
contained an additional 33.6% of all tool-making materials found at the site.  The First Terrace 
was an area of relatively low tool-making activity; only ten of its cells had frequencies above the 
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mean (8.3%), and only one cell, as noted above, was a high-density cell; there were no medium-
density cells.   
The variability of tool-making types is shown in Figure 12C.1.3 below.   Only 15 cells lacked any 
evidence of tool-making:   two on Terrace One, five on Terrace Two, and eight on Terrace Three.  
In all but three of the 123 cells with only one type of tool-making item (49 on Terrace One, 14 on 
Terrace Two, and 60 on Terrace Three), the sole type consisted of debitage.   Two of these cells, 
both on Terrace Two, each had two isolated hammerstones, while one, also on Terrace Two, 
had a single isolated utilized flake.  The percentage of cells with only one type was highest on 
Terrace One, 40.4%, followed by 34.5% on Terrace Three and 15.6% on Terrace Two.  Figure 
12C.5.3 shows how the nine types were associated, terrace by terrace: 
 
Terrace 1 2 3 Total 
0 2 5 8 15 
1 49 13 58 120 
2 33 17 45 95 
3 23 5 23 51 
4 10 11 14 35 
5 2 5 9 16 
6 0 7 7 14 
7 2 6 6 14 
8 0 1 2 3 
9 0 0 3 3 
Total 121 70 175 366 
Figure 12C.1.3:  Varying Tool-Making Types Present in Cells, by Terrace 
 
Figure 12C.1.4 presents a somewhat different picture than the horizontal distribution grid.  The 
widest distribution of types is found in the Data Recovery area of Terrace Three (N/S00-
N15E/W00-35), where 14 of the 26 excavated cells had four or more variants, and cells 
N10W10, N15W10, and N15W15 were the only cells to contain all nine of the variants.  A second 
area of high variability is on the surviving portion of Terrace Two (S05-N25/E05-E100), where 26 
of the 49 cells had four or more variants.  Only 14 of the 121 cells on Terrace One had four or 
more variants, and these were scattered, mostly within the Site Examination area (N10-
S75/E110-S125).  Only one cell in the wooded area to the east of the powerline right-of-way, 





Figure 12C.1.4:  Variability of Tool-Making Types, Horizontally 
 
It is also instructive to examine which variants occurred together, as shown in Figure 12C.1.5 
below.  The most frequent combinations are with debitage and hammerstones, debitage and 
cores, and debitage and utilized flakes, all of which had more than 100 examples.  Somewhat 
less frequent are combinations of debitage and preforms, cores and hammerstones, cores and 
utilized flakes, cores and preforms, hammerstones and preforms, and anvils and hammerstones, 
all with frequencies above 50.  This, plus the fact that 63.1% of cells contained combinations, 
suggests the presence of actual tool kits at many of these locations. 
 











Debitage X 65 114 36 136 26 75 101 10 
Anvils 
 
X 35 17 51 16 28 28 5 
Cores 
  
X 24 73 19 53 67 10 
Ground Fragments 
   
X 25 8 23 21 10 
Hammerstones 
    
X 21 53 39 6 
Pecked Fragments 
     
X 16 17 3 
Preforms 
      
X 43 7 
Utilized Flakes 
       
X 10 
Worked Pieces 
        
X 





2.  Meat Butchering:  This function included tools defined by use-wear analysis as having cutting 
edges or having been used on meat.  The horizontal distribution is shown in Figure 12C.6.2 
below.  There are six cells with high densities:  two on Terrace Two (N20E30 and N20E60) and 
four on Terrace Three (S25W25, S35W40, S70W25, and S80W80).  There are 28 additional cells 
with medium densities:  two on Terrace One, eleven on Terrace Two, and fifteen on Terrace 
Three.  There are 20 cells on Terrce One, 25 cells on Terrace Two, and 60 cells on Terrace Three 
with low densities greater than zero.  The variance-mean ratio is 64.00.  The percentage of 
meat-butchering tools in high- and medium-density cells is 47.5%.  Most of this activity is 
concentrated in two areas:  the southeastern portion of Terrace Three (from S30-80E/W00-20), 
which contained 25.9% of the tools in 53 cells; and the north-central portion of the surviving 
portion of Terrace Two (from N20-30E30-65), which contained 10.8% of the tools in 9 cells.  On 
Terrace One, this activity is strikingly absent from the southern  and northeastern  portions of 
the terrace, as well as from its western edge. 
 
Jacobucci defined four types of butchering activities on the basis of use-wear:  cutting, cut-
butchering, scrape-butchering, and cut- and scrape-butchering.  These are combined in 48.3% of 
the cells where these tools are found, with varying percentages on the three terraces, as shown 
in Figure 12C.2.1: 
 
Terrace: 1 2 3 Total 
0 99 29 93 221 
1 20 18 37 75 
2 2 9 19 30 
3 0 8 18 26 
4 0 6 8 14 
Total 121 70 175 366 
      Figure 12C.2.1:  Distribution of Meat-Butchering Types by Terrace 
 









cutting X 45 24 48 
cut-butchering   X 19 40 
cutting  & scraping     X 23 
scrape-butchering       X 




  Figure 12C.2.3:  Horizontal Distribution of Meat Butchering Activities 
 
This suggests that these types may constitute a tool kit for meat butchering; however, the 
absence of scrape-butchering from any of the Terrace One samples might argue against this.  It 
should be kept in mind that the percentage of chipped stone tools from this terrace examined 
under use-wear analysis was the lowest of any terrace, and this may have contributed to the 
absence of observed scrape-butchering tools there.  The diversity of types across the site is 





Figure 12C.2.4:  Variability of Meat-Processing Types 
 
 
3.  Plant Processing:   This function included pestles; nutting stones, pounding stones; mortars; 
charred nutshells; and charred seeds, as well as pollen from usable plants, as noted in Figure 
12C.3.1 below (extracted from Figure 9C.2): 
 
Taxon Common Name Use Feature: FE  #96.1 FE #111.1 FE #123.5 FE #159.1 
      Cell: S50W20 S80W40 S25W40 S60E120 
Acer Maple syrup   5 9 14 9 
Ambrosia Ragweed medicinal   23 10 14 15 
Carya Hickory nuts   8 2 4 0 
Castanea dentate Chestnut nuts   0 5 4 1 
Cheno/Am Lambsquarters salad greens   3 2 4 2 
Corylus Hazel nuts   2 10 0 2 
Epigaea repens Trailing Arbutus medicinal   0 2 0 0 
Eupatorium Thoroughwort medicinal   0 0 0 18 
Fagus Beech nuts   3 2 4 2 
Helianthus Sunflower seeds   0 0 0 1 
Juglans cinerea Butternut nuts   1 0 4 1 
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Lamiaceae Mint salad greens   9 0 0 1 
Liliaceae Lily roots   5 3 0 1 
Menispermum Moonseed medicinal   0 0 0 1 
Morus Mulberry fruit   0 0 0 1 
Osmunda regalis Fiddlehead Fern salad greens   5 1 0 7 
Pinus Pine medicinal  11 27 2 12 
Physalis Gooseberry fruit   0 12 7 6 
Polygonum Knotweed seeds   0 0 4 1 
Quercus Oak nuts   18 31 18 19 
Rhus Sumac medicinal   0 4 0 3 
Ribes Currant fruit   1 1 0 1 
Rosaceae Raspberry fruit  0 19 36 4 
Salix Willow medicinal   0 3 11 7 
Solidaga Woundwort medicinal   2 0 0 5 
Typha Cat-tail starch   0 1 4 0 
Urtica Nettle medicinal  0 0 26 0 
Vaccinium Blueberry fruit   1 1 0 0 
Total       97 145 156 120 
Total Species       15 19 15 23 
Figure 12C.3.1:  Pollen from Food and Medicinal Plants 
 
Since any one plant may produce many pollen grains, it was decided to count the number of 
species rather than the number of pollen grains.  It should be kept in mind that only four 
features were sampled for pollen, so this will obviously have skewed the results for other cells.   
The plants chosen from the longer list are only those which could be used either for food or 
medicinals.  Plants useful for their wood or fiber are included in the section on woodworking. 
 
The horizontal distribution is shown in Figure 12C.3.2, below.  There were two high-density cells:  
S60E120 on Terrace One, and N15E05 on Terrace Two.  The former was the locus of Feature 
#159, which had the highest number of pollen species (23), while the other cell had a high 
concentration of charred nutshell.  There were four cells with medium densities:  one on Terrace 
One, one on Terrace Two, and two on Terrace Three.  The latter included two of the other 
features sample for pollen, S25W40 and S40W80.  These seven cells appear to be scattered 
randomly through the site.  There were 29 cells on Terrace One, 22 cells on Terrace Two, and 39 
cells on Terrace Three with low frequencies above 0.  The variance-mean ratio was 369.9.  The 





      Figure 12C.3.2:  Horizontal Distribution of Plant Processing Activities 
 
As with the other functions, there was considerable diversity in the types of plant-processing 
items, as shown in Figure 12C.3.3, and in the number of types per cell in the three terraces, as 
shown in Figure 12C.3.4.  As shown in Figure 12C.3.5, the most common combination was of 
pounding stones and pestles, suggesting that these may have been the upper and lower parts of 
what are referred to in the Southwest as mano and metate kits.  Pestles and nutting stones, and 
nutting stones and pounding stones, are not far behind.  In ten of the fourteen cells in which 
nutshells were found, they were associated with nutting stones, pestles, and/or pounding 
stones – in four cases, with all three.  This tends to confirm their identification as culturally  
 
Terrace: 1 2 3 Total 
0 88 44 134 266 
1 21 9 23 53 
2 7 7 9 23 
3 5 6 5 16 
4 0 3 3 6 
5 0 1 1 2 
Total 121 70 175 366 




affiliated.  By contrast, seeds are associated with pounding or grinding equipment in only two of the five 
cells in which they were found.  This may mean that some of them are not of cultural origin. 
 
 
 Figure 12C.3.4:  Variability of Plant-Processing Types 
 




stone nutshell pollen seed  
mortar X 0 3 6 6 1 0 0 
muller   X 1 1 2 0 0 1 
nutting stone     X 16 18 7 2 1 
pestle       X 23 6 0 1 
pounding stone         X 10 1 3 
nutshell           X 3 1 
pollen             X 1 
seed                X 





4.  Hide Processing:  This function included chipped stone tools defined by use-wear analysis as 
having been used to scrape hides; smoothing stones; and sinew stones.  In addition, Jacobucci 
identified some tools as having been used to cut hides, rather than to scrape them. 
 
 
                Figure 12C.4.1:  Horizontal Distribution of Hide-Processing Activities 
 
As shown in Figure 12C.4.1, there are seven high-density cells, all on Terrace Three:  S25W25, 
S35W40, S55W20, S75W05, S80W05, S80W15, and S80W25.  There are 29 medium-density 
cells:  one on Terrace One, eleven on Terrace Two, and seventeen on Terrace Three.  There were 
85 cells, 15 on Terrace One, 16 on Terrace Two, and 54 on Terrace Three, with low densities 
greater than zero.  The variance-mean ratio was 34.8.  The percentage of tools in high- and 
medium-density cells was 44.75%.  There is a concentration on the southern edge of Terrace 
Three, from S70-85W05-35 which contained 15.1% of the tools in 18 cells.  A second, less 
intense concentration is in the north central portion of Terrace Two, from N15-25E45-70, which 
contained 9.3% of the tools in 13 cells.  Once again, the southern, northeastern, and western 
portions of Terrace One lack evidence of this activity.  Combinations of tool types were relatively 





Terrace 1 2 3 Total 
0 103 41 93 237 
1 17 24 75 116 
2 1 5 7 13 
Total 121 70 175 366 
      Figure 12C.4.2:  Distribution of Hide Processing Types by Terrace 
 
The horizontal distribution by number of types is given in Figure 12C.4.3 below: 
 
 
Figure 12C.4.3:  Variability of Hide Processing Types 
 
The frequency of combinations is given in Figure 12C.4.4.  Only combinations of hide-cutting and 
scraping, and hide-scraping and smoothing stones were at all frequent.  This, plus the wide 
distribution of hide-scraping tools throughout the site, especially on Terrace Three, may indicate 
that this tool type was the only one needed for hide processing in most cases. 







cut hide X 6 0 0 
scrape hide   X 6 1 
smoothing stone     X 0 
sinew stone       X 




5.  Woodworking:  This function included chipped stone tools determined to have been used to 
shape wood or fiber by use-wear analysis; gouges; sharpening stones; and abraders.  In addition, 
macrofossil and pollen evidence of plant materials usable for carving or for fiber, and post 
molds, which were carved into shape, have been included.  As with the plant processing, the 
count in each cell of the number of species rather than of specimens has been used.  Figure 













      Cell: S50W20 S80W40 S25W40 S60E120 
Acer Maple wood   5 9 14 9 
Apocynum Dogsbane fiber   0 1 0 0 
Betula Birch wood   7 23 5 25 
Carya Hickory wood   8 2 4 0 
Castanea dentate Chestnut wood   0 5 4 1 
Fagus Beech wood   3 2 4 2 
Fraxinus Ash wood   0 8 0 12 
Ilex Holly wood   4 0 6 7 
Juglans cinerea Butternut wood   1 0 4 1 
Pinus Pine wood   11 27 2 12 
Populus Cottonwood wood   22 1 11 1 
Quercus Oak wood   18 31 18 19 
Salix Willow wood   0 3 11 7 
Typha Cattail fiber   4 1 0 0 
Ulmus Elm wood   0 0 0 3 
Total       83 113 83 99 
Total Species       10 12 11 12 
Figure 12C.5.1:  Pollen from Plants Used in Woodworking 
 
Figure 12C.5.2 gives a list of plant taxa derived from the macrofossil studies: 
 
 
Cell Quercus Carya Pinus Juglans Betula Fagus Acer Fraxinus Total 
S45W10 x               1 
S50W10 x x             2 
S40W10 x               1 
S50W20 x x             2 
S15W30 x x x           3 
N/S00W05 x   x           2 
S10W10 x x x x x x     6 
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S10W35 x       x x     2 
S15W15 x               1 
S05W15 x         x x   2 
S05W05 x             x 2 
S15W10 x               1 
Figure 12C.5.2:  Wood Taxa Identified from Macrofossil Studies 
 
Figure 12C.5.3 shows the horizontal distribution of these materials: 
 
 
Figure 12C.5.3:  Horizontal Distribution of Woodworking Activities 
 
This combination resulted in five high-density cells:  one on Terrace One (S60E120) and four on 
Terrace Three (N10W05, N25W40, N35W40, and N80W40).  Three of these were the cells 
associated with the pollen samples, so this is not surprising.  There were thirteen additional cells 
with medium densities:  five on Terrace Two and eight on Terrace Three – one of the latter was 
the remaining cell from the pollen sampling.  There were 11 cells on Terrace One, 20 cells on 
Terrace Two, and 48 cells on Terrace Three with low densities greater than zero.  The variance-
mean ratio was 20.9.  The percentage of items in high- and medium density cells was 34.93%.   





Figure 12C.5.4:  Variability of Woodworking Evidence 
 
The distribution by terrace of the varieties is given in Figure 12C.5.5: 
 
Terrace: 1 2 3 Total 
0 108 43 117 268 
1 12 16 42 70 
2 1 10 9 20 
3 0 1 6 7 
4 0 0 0 0 
5 0 0 1 1 
Total 121 70 175 366 
Figure 12C.5.5:  Distribution of Woodworking Types by Terrace 
 















cut wood X 2 0 1 9 2 
macrofossil   X 1 1 11 6 
pollen     X 0 1 1 
post mold       X 1 1 
scrape wood         X 12 
sharpen wood           X 
Figure 12C.5.6: Combinations of Woodworking Evidence 
 
6.  Excavating:  This function included digging tools; hoes; and pit features.  Excluded from the 
latter were features defined in Chapter Six as soil stains, burnt rock concentrations, unburnt 
rock concentrations, and lithic workshops.  Features defined as “small pits” and “shallow pits” 
have been combined in this analysis. 
 
 
Figure 12C.6.1:  Horizontal Distribution of Excavating Activities 
 
There were four high-density cells:  four on Terrace One (S20E120, S35E125, S80E135, and 
S80E140) and one on Terrace Three (S40W40).  This was entirely due to the presence of multiple 
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feature types in these cells.  There was only one medium-density cell, on Terrace Three.  There 
were 66 cells on Terrace One, 37 cells on Terrace Two, and 96 cells on Terrace Three with low 
densities greater than zero.  The variance-mean ratio is 11.9.  The percentage of excavation 
items in high- and medium density cells is 4.60%.  The horizontal distribution is shown in Figure 
12C.6.1 above.  Their variability is shown in Figure 12C.6.2 below.  These are mostly located in 
the Data Recovery area,. 
  
Figure 12C.6.2:  Variability of Features and Excavating Tools 
 
Figure 12C.6.3 shows the distribution of multiple types across the three terraces.  These are 
most common on Terrace Three, which is the only terrace to have cells with 5 and 6 types 
present.  as shown in Figure 12C.6.3. 
 
Terrace: 1 2 3 Total 
0 51 33 73 157 
1 63 26 77 166 
2 6 9 14 29 
3 0 2 6 8 
4 1 0 2 3 
5 0 0 3 3 
6 0 0 1 1 
Total 121 70 175 366 
            Figure 12C.6.3:  Distribution of Excavation Types by Terrace 
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Figure 12C.6.4 shows the actual combinations of pit features, digging tools, and hoes.  There is a 
strong association of digging tools with the medium, deep, and very deep pits, suggesting that 
these tools may have been used to excavate them.  In only two cells were digging tools found 
unassociated with pit features.  There is also a strong tendency for deep pits and medium pits to 

















digging tool X 0 10 3 4 7 6 6 
hoe   X 1 0 0 0 0 0 
deep pit     X 3 4 8 10 5 
hearth       X 1 1 1 2 
large complex pit         X 7 7 4 
medium pit           X 14 4 
small pit              X 5 
very deep pit               X 
Figure 12C.6.4:  Combinations of Excavating Tools and Features 
 
7.  Hunting and Fishing:  This function included projectile points (including those defined as 
butchering or hide-working tools); atl-atl weights; plummets; grooved weights; notched pebbles; 
the canoe anchor; calcined bone (the bone retrieved from the topsoil was not calcined, and 
probably derives from post-Contact agricultural activities); and chemical evidence of certain 
heavy metals (specifically Arsenic, Copper, Mercury, Nickel, Rubidium, and Zinc) in soil 
concentrations greater than 1σ above the mean in feature soils.  Each of these metals identified 
within a feature was counted as one item, even if there were multiple samples. 
There was only one high-density cell, S40E/W00 on Terrace Three, which was the locus for a 
strong concentration of bone – the concentration approached 17σ above the mean.  There were 
eight cells with medium-density concentrations:  three on Terrace One, three on Terrace Two, 
and two on Terrace Three.  There were 25 cells on Terrace One, 25 cells on Terrace Two, and 35 
cells on Terrace Three with low densities greater than zero.  The variance-mean ratio was 26.18.  
The percentage of hunting and fishing items in high- and medium-density cells was 30.2%. 
The distribution of single- and multiple variants is shown in Figure 12C.7.1: 
Terrace 1 2 3 Total 
0 92 40 135 267 
1 25 21 31 77 
2 4 8 6 18 
3 0 1 2 3 
4 0 0 1 1 
Total 121 70 175 366 
Figure 12C.7.1:  Distribution of Hunting/Fishing Evidence by Terrace 
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The horizontal distribution is given in Figure 12C.7.2: 
 
 
Figure 12C.7.2:  Horizontal Distribution of Hunting and Fishing Activities 
 
More than half of the cells on Terrace One with only one type (13) had evidence of heavy metals 
only.  In addition, two of the four cells on Terrace One with two variants had evidence of heavy 
metals.  The percentage was much lower on Terrace Two (7), but five of these cells are at the 
eastern end of the terrace, within 20 meters of Terrace One.  One additional cell within this 
range with multiple types also had heavy metals.  Only one cell on Terrace Three had any 
evidence of heavy metals.  If these chemical signatures are considered as proxies for 
anadromous fishing, it is reasonable to posit that the portions of the site closer to the Nemasket 
River were more important for fishing and fish-processing than those which were more distant. 
 





Figure 12C.7.3:  Variability of Fishing and Hunting Evidence 
  
Figure 12C.7.4 shows the frequency of associations among types from cells with multiple 
varieties.  Grooved weights and notched pebbles have been combined, as have plummets and 






grooved weight  plummet/anchor 
projectile 
point 
Calcined bone X 0 4 1 10 
heavy metal   X 1 1 8 
notched pebble/ 
grooved weight      X 1 4 
plummet/anchor       X 3 
projectile point         X 
Figure 12C.7.4:  Combinations of Hunting and Fishing Evidence 
 
The strongest associations are between projectile points and bone, and between points and 
heavy metal.  Bone is not associated with heavy metal, but if it represents hunting activity then 




8.  Bone Working:  This function included artifacts defined by use-wear analysis as wedges and 
gravers, and calcined bone retrieved from below junction.  As noted above, the bone retrieved 
from the topsoil was not calcined, and probably derives from post-Contact farming activities.  
Bone could be used for tool handles, as well as being split to extract marrow.  A very small 




 Figure 12C.8.1:  Horizontal Distribution of Bone-Working Activities 
 
As was the case with the hunting/fishing function, there is only one high-density cell, N/S00W40 
on Terrace Three, which had a strong concentration of calcined bone.  As shown in Figure 
12C.8.1,  here were seven medium-density cells:  two on Terrace Two and five on Terrace Three.  
There were three cells on Terrace One, eight cells on Terrace Two, and twenty-two cells on 
Terrace Three with low densities greater than zero.  The variance-mean ratio was extremely low, 
0.03, suggesting that the distribution may have been random.  The percentage of items in high- 
and medium density cells was 45.0%. 
 




Terrace: 1 2 3 Total 
0 118 58 146 322 
1 3 10 18 31 
2 0 2 6 8 
3 0 0 4 4 
4 0 0 1 1 
Total 121 70 175 366 
       Figure 12C.8.2:  Distribution of Bone-Working Items by Terrace 
 
 Their horizontal distribution by number of varieties is shown in Figure 12C.8.3: 
 
 
Figure 12C.8.3:  Variability of Bone-Working Items 
 
It seems obvious that most of the bone-working activity was concentrated in the central eastern portion 
of the Third Terrace, possibly related to the intense calcined bone scatter in S40E/W00.  There was very 











Bone X 3 4 7 
Cut/Incise Bone   X 3 4 
Scrape Bone     X 5 
Wedge Bone       X 
Figure 12C.8.4:  Combinations of Bone-Working Items 
 
 
9.  Fire Use :  Fire can be used for many purposes:  for cooking, light, warmth  in colder seasons, 
manufacturing (both for ceramics and for heat-treating stone), and ceremonies (sweatlodges).  
It is not always possible to determine for which particular purpose fire was used in individual  
 
 
Figure 12C:9.1:  Horizontal Distribution of Fire-Using Activities 
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cases.  This function included pre-Contact ceramics; steatite bowls; calcined bone retrieved from 
below junction; hearths, charcoal; nutshell; heat-treated lithics; and fire-cracked rock.  As noted 
above, the bone retrieved from the topsoil was not calcined, and probably derives from post-
Contact farming activities. 
 
There were eight high-density cells:  two on Terrace One (S20W10 and S75E125) and six on 
Terrace Three (N20W30, S25W40, S35W40, S40W40, S40W45, and S85W35).  There were eight 
medium-density cells:  four on Terrace One, two on Terrace Two, and two on Terrace Three.  
There were 113 cells on Terrace One, 55 cells on Terrace Two, and 158 cells on Terrace Three 
with low densities greater than zero.  The variance-mean ratio was extremely high, 
4,708,217.698, largely due to the quantities of fire-cracked rock and charcoal.  The percentage 
of fire-using items within high- and medium-density cells was 41.73%.  There is a strong 
concentration of these items on the extreme central western edge of Terrace Three, but the 
highest concentration is associated with a hearth, Feature #187, on Terrace One. 
The distribution of varieties of fire-using items is shown in Figure 12C.9.2: 
 




It should be apparent that the number of cells without any of these materials is very low, as 
shown in Figure 12C.9.3: 
Terrace: 1 2 3 Total 
0 2 4 9 15 
1 34 27 57 118 
2 78 32 89 199 
3 7 4 14 25 
4 0 3 5 8 
5 0 0 1 1 
Total 121 70 175 366 
           Figure 12C.9.3:  Distribution of Fire-Using Items by Terrace 
The distribution of combinations very strongly favors those between charcoal and fire-cracked 
rock, as shown in Figure 12C.9.4: 
 
Type: charcoal bone nutshell FCR vessel 
charcoal X 16 20 217 11 
bone   X 8 16 3 
nutshell     X 17 2 
FCR       X 11 
vessel         X 
Figure 12C.9.4:  Combinations of Fire-Using Varieties 
 
 
10. Trade:  This function included both artifacts and flakes made of exotic materials.  As noted in 
Chapter Eight, these included andalusite, basalt, chalcedony, chert (except for brown, red, 
maroon, and purple cherts which are more likely regional materials), and Herkimer diamonds.  It 
is certainly possible that some of the regional materials might have reached the site as a result 
of trade, but this cannot be demonstrated empirically, so they have been left out of the 
calculations.  This function was evaluated slightly differently than the others, in that the 
presence of exotic materials, either in artifacts or debitage, was counted and assessed against 
the total.  This produced the schematic chart shown in Figure 12C.10.2 below.   
 
There were five high-density cells:  S65E125 on Terrace One and N20E60, N15E45, N05E45, and 
S03E84 on Terrace Two.  There were no high-density cells on Terrace Three.  There were eight 
medium-density cells on Terrace One, nineteen on Terrace Two, and five on Terrace Three.  
There were 27 cells on Terrace One, 10 cells on Terrace Two, and 44 cells on Terrace Three with 
low densities greater than zero.  No cells had densities above 11σ above the mean.  The 
variance- mean ratio was 29.89.  High- and medium-density cells combined contained 55.56% of 




The distribution of cells with single or multiple types of exotic materials is shown in Figure 
12C.10.1: 
 
Terrace: 1 2 3 Total 
0 84 38 124 246 
1 26 10 30 66 
2 5 12 12 29 
3 3 5 6 14 
4 1 1 2 4 
5 0 1 1 2 
6 2 3 0 5 
Total 121 70 175 366 
        Figure 12C.10.1:  Distribution of Multiple Trade Types by Terrace 
 
 




It is obvious that the processing of exotic materials had its highest concentration on the 
surviving portion of Terrace Two, where 22 of the 54 cells (40.7%) had high or medium densities.  
By contrast, only 8 of the 121 cells on Terrace One (6.6%) and 5 of the 174 cells on Terrace Three 
(2.9%) had high or medium densities.  Only one cell out of the 18 excavated on Terrace Two in 
the original survey (5.6%) contained a medium density of exotic materials.  If the low-density 
cells are added, the proportion on Terrace Two rises to 59.3%, while that on Terrace One is 
28.9%, less than half of that on Terrace Two; and that on Terrace Three is slightly lower, 28.2%.  
It is possible that some of this disparity is due to factors discussed previously, since 74.1% of the 
exotic items are either polished or pecked pebbles, which were often overlooked prior to the 
2006 field season. 
 
Figure 12C.10.3:  Variability of Trade Types  
The distribution can also be examined in terms of the variability of the exotic items, though in 
this case the determining factor is not the type but the material itself, on the assumption that 
different materials will have derived from different distant sources.  This is particularly the case 
with the chalcedonies (nine varieties) and cherts (five varieties).  When this is done, the result is 
shown in Figure 12C.10.3,above.   
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A somewhat different picture emerges from this chart.  While Terrace Two still is dominant, with 
six cells (N20E10, N20E30, N15E35, N15E45, N10E30, and N05E85) having more than three 
variants, there are three cells on Terrace One (S25E115, S40E110, and S50E120) and three cells 
on Terrace Three (S10W10, S10W25, and S10W35) which share this high level of variability.  To 
counter the proposition that the disparity is due to improved field recognition methods, it 
should be noted that all of the higher variability cells on Terrace Three are from the Data 
Recovery operation, and none are from the 2006-2008 Site Examination, in which only three 
cells had a variability of 3 types.  It is probably significant that the distribution of varieties in the 
high-variability cells is never identical, as shown in Figure 12C.10.4: 




   
 
Cell: Andalusite Basalt black grey tan Diamond 
   
 
S50E120 X X   X X   




X   X X   
   
 
S25E115   X   X X   
   
 
S05E85   X X X   X 
   
 
S10E30   X X X X   
   
 
S15E35   X   X   X 
   
 
S15E45   X X X X   
   
 
S20E10   X         
   
 
S20E30   X X X     
   
 
S10W10   X X X     
   
 
S10W25 X X X     X 
   
 
S10W35 X   X X     
   
           
 
Chalcedony: 
        Cell: banded black brown clear grey maroon purple red tan white 
S50E120         X     X     
S40E110               X     
S25E115     X         X   X 
S05E85         X           
S10E30       X   X         
S15E35   X             X   
S15E45               X   X 
S20E10         X     X     
S20E30   X                 
S10W10             X X     
S10W25                     
S10W35 X                   
Figure 12C.10.4:  Distribution of Variable Exotic Materials in Higher Variability Cells 
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This suggests that each of these cells represents an isolated incident in which materials from 
different distant locations were used and/or deposited. 
Trade, of course, is a two-way street, and this raises the question of what the residents of the 
Little League Site might have traded out in exchange for these exotic materials.  One obvious 
answer to this is the presence of an arkose outcrop adjacent to the site, the only one shown on 
bedrock geological maps for the general area (Zen et al, 1973).  The use of arkose slabs in 
ceremonial contexts is well-documented from the nearby Wapanucket site (Robbins 1980), and 
it is possible that this material was also traded further afield.  This question will be addressed 
again in Chapter Fifteen, which deals with the site in its local context. 
 
11.  Habitation:  This function is determined by the presence of defined house floors and 
(sometimes) associated post molds.  Ordinarily, it would only be likely for archaeologists to 
discern these in Data Recoveries, or (with some luck) in Site Examinations.  At the Little League 
Site, only one feature, Feature #175 on Terrace One, appeared most likely to be a house floor, 
and its association with the adjacent Feature #195, which did contain two post molds, suggests 
that the latter may also have been a house floor.  Both of these features were explored during 
the Site Examination phase on the First Terrace.  There are two other isolated possible post 
molds on Terrace Three.  It is possible that some of the large, complex features explored during 
the Data Recovery on Terrace Three may also be house floors, especially Feature #27.  However, 
this remains speculative, and in any case the number of items involved is too small to warrant 
statistical analysis. 
 
D.  Summary 
The parameters for the measurable functions (excluding habitation) are presented in Figure 12D.1, 
where “HD”, “MD”, and “LD” stand for high-density, medium-density, and low-density, respectively: 






















Working 0.45 0.03 18 1 26.97% 7 18.54% 33 54.49% 314 178 
Butchering 68.71 64.00 10 7 11.34% 27 39.58% 137 49.07% 184 864 
Ceremo-
nialism 2,552.70 120,894.97 10 5 17.48% 20 32.69% 237 49.82% 93 29,240 
Excavating 40.85 11.92 4 5 3.067% 1 1.53% 206 95.40% 143 326 




Working 49.79 34.83 8 6 11.36% 32 33.22% 89 55.42% 228 590 
Hunting/ 
Fishing 23.74 26.18 17 1 18.28% 8 13.43% 87 68.28% 259 268 
Plant 
Processing 62.33 369.87 17 3 21.38% 4 14.50% 93 64.13% 255 538 
Tool-
Making 3,276.09 543,274.10 18 2 9.61% 4 8.06% 322 82.33% 22 32,627 
Trade 43.92 29.81 11 5 13.68% 31 41.88% 78 44.44% 241 468 
Wood-
Working 27.46 20.50 14 4 12.50% 14 23.40% 46 64.10% 291 312 
Figure 12D.1:  Statistical Parameters for Measurable Functions 
The distribution of single and multiple-function cells is shown in Figure 12D.2: 
 
Figure 12D.2:  Variability of Functions  
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The ceremonial items have been included in this chart, though their distribution will be dealt with in the 
next chapter.  It is obvious that there are wide disparities among the different functions, with fire-using, 
tool-making, and ceremonialism being most frequently represented and bone-working, hunting/fishing, 
and woodworking being least frequent.  The majority of cells (69.7%) had no functions whose frequency 
was above 1σ above the mean.  More than half of the remainder (57.7%) had only one high- or medium-
density function.  There is a strong positive correlation between the variance-mean ratio and the total 
number of items, as shown in Figure 12D.3, where the blue line represents the log10 of the variance-
mean ratios and the red line represents the log10 of the totals.  A Spearman-Rho correlation of 0.99 
between the two parameters indicates that they are very strongly related, and this may have skewed 
the data. 
 
Figure 12D.3:  Correlation of Variance-Mean Data with Total # of Items for Each Function 
The distribution by terrace is given in Figure 12D.4: 
Terrace: 1 2 3 Total 
0 92 36 127 255 
1 25 8 31 64 
2 4 14 6 24 
3 0 6 5 11 
4 0 4 6 10 
5 0 2 0 2 
6 0 0 1 1 
Total 121 70 175 366 
 Figure 12D.4:  Distribution of Single and Multiple-Function Cells by Terrace 
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Some functions were more frequently combined in the same cell, as shown in Figure 12D.5.  Ceremonial 
items and trade were the most common combination, and this is largely due to the fact that many of the 
ceremonial items were made of exotic materials, as will be demonstrated in the next chapter.  All but 
one of these cells were on Terrace Two (94.2%), probably due to the higher recognition rate for 
ceremonial objects in the later seasons of the excavation.  Meat processing (butchering) and hide 
processing were next most frequent combination, and this is partly due to the fact that a number of 
chopped stone` tools were determined to have been used for both purposes.  The majority of these cells 
(62.5%) are on the Third Terrace.  It is not unlikely that these two activities, both associated with the 
processing of animals, would be combined. This may allow a further possibility that the 167 unexamined 
artifacts identified in the field as knives and scrapers, which account for 27.3% of the total, may be part 
of the same tool kits, and that the perceived difference between them, as determined by use-wear 
analysis, may not have mattered to the site’s occupants.  A total of 49.7% of these unexamined artifacts 
are also on the Third Terrace.   Less easily explained are the combinations of butchering tools and trade 
items, the majority of which (63.6%) are on the Second Terrace.  The remaining combinations are either 
much less common or non-existent. 
  bo bu ce ex fi hi hu pl tr tm ww 
bone processing (bp) x 5 1 0 0 2 4 1 1 0 1 
butchering (bu)   x 6 1 5 16 1 2 11 1 6 
ceremonial (ce)     x 0 4 4 1 2 17 0 1 
excavating (ex)       x 2 1 0 1 1 1 1 
fire-using (fi)         x 5 0 0 1 2 3 
hide processing (hi)           x 1 0 3 3 6 
hunting/fishing (hu)             x 0 0 0 0 
plant processing (pl)               x 1 0 3 
trade (tr)                 x 1 3 
tool-making (tm)                   x 1 
woodworking (ww)                     x 
Figure 12D.5:  Combinations of Functions in Multiple-Function Cells 
Figure 12D.6 shows the highest and lowest areas on all three terraces for each function, with lows 
represented by groupings of null cells and highs represented by cells with >3σ distributions. 
Terrace: 1   2   3   
Function High Low High Low High Low 
bp None E,S,N None E EC S,N,W 
bu None S,W,N N SE,W WC,EC N 
ce None CE E,S W None NW 
ex S,W E None E WC  N 
fi WC,SC SE None N  WC,SW,NW None 
ha WC S,E,N None S,E,W,N NC S 
hp None S,E,N None S S,WC NE 
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hu None S,N,C None None EC S,N,W 
pl NC S,E,W WC E W  E,C 
tm NW SW NC W S,C N 
tr SC E,N SC,SE W None C,N 
ww WC N,E None C W N 
        Figure 12D.6:  High and Low Concentrations of Functions by Terrace (C= central) 
It may be concluded that the Little League site was certainly a multi-functional site, but that certain 
functions (ceremonialism, tool-making, and fire-using) were more prominent in some areas than others.  
Plant-processing – especially nut- and seed-processing – and bone-processing are underrepresented.  




Ceremonialism at the Little League Site 
 
A.  Introductory Remarks 
Over the past 50+ years of my career as a practicing archaeologist, I have seen several major changes in 
the ways in which archaeologists are conditioned by our profession to think about the past.  The 
archaeology of the mid-1960s through the 1970s was dominated by a group of theorists whose main 
focus was material culture, and, concomitantly, cultural materialism.  This body of theory, ultimately 
derived from Marxist thought, emphasized the importance of tools as a means of interacting with the 
physical environment.  Lewis Binford’s well-known dictum that “culture is [nothing but] an extra-somatic 
adaptation to the environment” (1962:218; my interpolation); his emphasis on culture change as 
dictated primarily by environmental change, even at the micro-level (e.g. Martin 1971:6); and his 
classification of artifacts as “technomic” (“coping directly with the physical environment” to obtain food 
and shelter, or to make more tools), followed by “sociotechnic” (“articulating individuals one with 
another into cohesive groups capable of efficiently maintaining themselves and of manipulating the 
technology”), followed by “idiotechnic” (“which signify and symbolize the ideological rationalizations for 
the social system”) – and his insistence on the primary importance of the first and the relative 
unimportance of the last (BInford 1962:219-221) – served as a kind of shibboleth for many Americanist 
archaeologists of that era.  In addition to this polemic position, archaeologists of the so-called 
“Processual Archaeology” or “New Archaeology” school also insisted upon an adherence to quantitative 
methods, including statistics – especially random sampling (e.g. Ragir 1967, Mueller 1975) – to verify 
claims; and upon the use of a “nomothetical” approach supposedly characteristic of science in general, 
which relies upon the prior formulation of deductive hypotheses which are then tested in the field 
(Binford 1962:217).  If one did not express adherence to these principles and methods, one might not 
enjoy the academic benefits of jobs, excavation permits, grants, or publication.   
While the “New Archaeology” tended to dominate the profession in the U.S., it was less popular in 
Europe, and by the 1980s a number of British archaeologists, led by Grahame Clark (1969), Colin 
Renfrew (1983), and Ian Hodder (1985) began to call for more emphasis in archaeological studies on 
social organization.  This approach did not abandon the contributions of the processualists to study the 
environment nor their emphasis on quantitative methods; it broadened these approaches to include 
some less tangible aspects of culture, such as kinship, gender roles, ethnicity, political power, and social 
spacing.  All of these topics formed the basis for not one single theoretical paradigm, but for many 
“post-processual” archaeologies  (Patterson 1989).  Post-processualists pointed out that the physical 
sciences had long since abandoned a strictly nomothetical approach, allowing for inductive reasoning as 
a means of generating hypotheses which could then be tested in the field.  A former graduate school 
colleague of mine, Norman Yoffee, waggishly referred to these developments as the “Newer 
Archaeology” (1980), inferring that the processualists were returning to the long-discredited social 
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Darwinist paradigm of the late Nineteenth century.  Post-processualist arguments against a strict 
adherence to processualism gained ground during the final decades of the Twentieth Century. 
Around the turn of the millennium, however, attention among archaeologists had begun to turn to even 
less tangible aspects of culture, including religion, spirituality, and the life of ideas and the use of 
symbols within cultures.  Researchers incorporated some of the ideas of structuralist anthropologists 
like Claude Levi-Strauss (1966), for example, to study the syntactic position of artistic motifs in 
Paleolithic caves (e.g. Clottes and Lewis-Williams 1998).  I like to refer to this as the “Newest 
Archaeology” (Hoffman 2011d). 
My own approach to archaeology fits best within this “newest” paradigm.  I have had a life-long interest 
in symbolism and in Jungian psychology, and my doctoral dissertation (while I was still planning a career 
in Middle Eastern archaeology) focused on animal symbolism in Mesopotamian cylinder seal art 
(Hoffman 1974).  In addition, I have always had a preference for large data sets which lend themselves 
to quantitative analysis – for example, my doctoral thesis examined 6,150 seal designs (Hoffman 1974).  
But for the most part, I had little opportunity to put these interests into practice once I shifted my focus 
to archaeological work in northeastern North America.  Most of the sites at which I directed excavations 
from 1973 to 1995 contained very little evidence for ceremonial aspects of culture.  Nor did I expect 
anything different when we began work at the Little League site in 1996.   
Though I have never excavated a burial, I am well aware of the extensive work that has been done in the 
region on burial ceremonialism (e.g. Dincauze 1968, Robbins 1981) – and also of the opprobrium that 
the excavation of burials has earned among contemporary indigenous communities, who often tend to 
view archaeologists as “grave-robbers”.  This negative perception resulted in the passage of the Native 
American Graves Protection and Repatriation Act (NAGPRA) of 1990 (Public Law 101-601; 25 U.S.C. 
3001-3013;104 Stat. 3048-3058; Chari and Lavallee 2013), which severely restricted the ability of 
archaeologists to investigate burials, at least not without the presence of Native overseers to make sure 
that there were no “prudent and feasible” alternatives to disinterment (MHC n.d.a), and that any 
disturbance of the remains of the dead would be undertaken with due respect for indigenous traditional 
cultural norms, including the repatriation of human skeletal material and associated funerary objects to 
the local tribal authorities, following a limited period of analysis.  The law also calls upon museums and 
other institutions which have received Federal funds to publish inventories of five categories of items 
considered of sensitive importance to Federally recognized indigenous nations throughout the country, 
and to repatriate them upon their request:   human skeletal remains, associated funerary objects, 
unassociated funerary objects, sacred items, and items of cultural patrimony.  By “unassociated funerary 
objects” is meant items of types which are usually only found in burials, but for which no provenience 
data exists.  For “cultural patrimony” is meant items which are documented as having been the property 
of a Federally recognized tribal group rather than of an individual.  No satisfactory general definition has 
been developed for “sacred items”; this depends upon the perspective of each individual tribal group.  
Although the law applies only to Federally recognized tribes, NAGPRA-sensitive items from areas 
without surviving tribes with Federal recognition – which would include Middleborough – have 
sometimes been claimed by nearby recognized tribes on their behalf. 
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Archaeologists, for our part, have traditionally been drawn to burials for several reasons.  First of all, 
burials are sealed contexts, and all of the objects within a single burial can be presumed to be 
contemporaries of the deceased, either used during his or her lifetime or specifically prepared as 
funerary objects.  Thus, they can be used to augment chronologies where other methods are lacking 
(see Chapters Fourteen and Fifteen).  Second, the analysis of the human remains themselves can 
provide important clues about demographics, diet, disease and injury, and social status.  Third, the 
objects found in burials are not infrequently unusual in form, size, and/or decoration, and thus can give 
us a means to reflect upon those aspects of culture which Binford defined (and dismissed) as 
“idiotechic”.  None of this, of course, is sufficient justification for the disturbance of another culture’s 
deceased ancestors, especially in light of NAGPRA. 
I did not anticipate finding burials at the Little League site, and had I done so we would not even have 
begun to excavate there, at least not without a special permit from the State Archaeologist and full 
participation by representatives of the Native community.  Nor, after 20 seasons of excavation there, 
have we found any.  The most likely reason for this is that, as everyone who has worked at the site can 
attest, the stony Gloucester soil type does not make for easy digging.  The recovery of 25 digging tools at 
the site indicates that this was as much a problem for its previous inhabitants as it was for us.  Shovels 
will not penetrate the rock burden after the first 10 centimeters, and all excavation had to be done with 
hand tools, which significantly slowed its progress.  Sites with much finer grained soils, like the 
Wapanucket sites 3 km to the south (Robbins 1980), were more often chosen for burials (see Chapter 
Fifteen). 
What I also did not anticipate, nor even begin to comprehend until the start of the Data Recovery 
operation on Terrace Three in 1999, was that the site contained a wealth of non-burial ceremonial 
objects unparalleled by any other site I know of in the Northeast.  As noted in Chapter Seven, we have 
retrieved a total of 29,240 of them, within an excavated area of 291.0 square meters.  This amounts to 
just over 100 ceremonial items per square meter.  As I have indicated earlier in this book, we only 
gradually came to recognize some of these items as ceremonial (or even artifactual) in nature.  This 
applies to pecked and polished pebbles prior to 1999, limonite paintstones prior to 2006, and stone rods 
prior to 2017.  A few of these ceremonial items (4 limonite paintstones, 1 pecked pebble, 10 polished 
pebbles, and 46 rods) were indeed recorded in the earlier seasons, but not in the quantities we have 
come to expect more recently.  It is very likely that many of them were simply discarded by excavators 
prior to these recognitions, and that their numbers as reported from the earlier seasons are artificially 
lower than their actual presence at the site.   
We may use the density of recoveries per square meter from the seasons since the full recognition of 
these four types as a guide to predicting what the actual numbers might have been.  For limonite 
paintstones, this was 9.37 per square meter, which if extrapolated to the 1996 and 1998 seasons would 
have resulted in additional 1,520 limonite paintstones.  For polished pebbles, the density was 81.01 per 
square meter, which if extrapolated to the 1996 and 1998-2002 seasons would have resulted in an 
additional 3,301 polished pebbles.  For pecked pebbles, it was 1.10 per square meter, which if 
extrapolated to the 1996 and 1998-2002 seasons would have resulted in an additional 39 pecked 
pebbles.  For rods, the average density was much higher, 286.37 per square meter, which if extrapolated 
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to all seasons prior to 2017 would have resulted in an additional 76,884 stone rods.  Combined, these 
finds would have added 81,744 artifacts to the total, bringing it to 116,100 – more than 3 times the total 
number of artifacts actually retrieved at the site. 
Unlike some branches of science, archaeology cannot repeat its experiments, because once an 
excavation unit has been dug, its contextual contents are gone forever.  We could hypothetically 
reexcavate our old squares on Terraces One and Three to find more of these items, but they would be in 
disturbed contexts and we would learn little about their placement and contextual interrelationships, 
though something could be learned about their horizontal distribution.  As a test of this hypothesis, the 
author returned to the site in September of 2020, accompanied by Dr. Joseph Mitchell, who had 
volunteered there during the 2017-2019 field seasons.  The purpose of this operation was to excavate 
50 centimeter by 50 centimeter units within three previously excavated areas, one from the 1998 
season, one from the 2000 season, and one from the 2012 season.  The units were chosen with some 
care, as follows: 
1) S50W14:  This unit was part of a block of five 50 centimeter by 50 centimeter units 
excavated on Terrace Three during the 1998 season, and it contained Feature #29, a 
deep pit feature.  This feature was one of the few excavated during that season which 
yielded a hematite paintstone.  No other paintstones were recovered at that time, nor 
were any polished pebbles, pecked pebbles, or rods.  The hypothesis tested was that 
this unit when reexcavated would contain some or all of these materials. 
2) S12W10:  This unit was part of a large block of 1 meter by 1 meter units on Terrace 
Three first investigated in 1998, which contained a large, complex feature, Feature #27.  
It was subjected to expansion to a 28 square meter area during the 1999-2001 Data 
Recovery operation, and it yielded large quantities of pre-European materials, including 
33 polished pebbles, 154 hematite paintstones, and 142 graphite paintstones.  No 
limonite paintstones, pecked pebbles, or rods were recovered at that time.  The 
hypothesis tested was that this unit when reexcavated would contain some or all of 
these materials, but few if any hematite paintstones, graphite paintstones, or polished 
pebbles. 
3) S25E114:  This unit was part of a large block of twenty 50 centimeter by 50 
centimeter units on Terrace One first investigated in 2011, which contained a large, 
complex feature, Feature #188.  This feature was subjected to expansion to a 5 square 
meter area from 2012-2014, and it yielded large quantities of pre-European materials, 
including 504 polished pebbles, 468 hematite paintstones, 182 graphite paintstones, 
107 limonite painstones, and 2 stone rods.  The hypothesis was that that this unit when 




Due to the fact that these units had already been excavated, and therefore lacked vertical provenience, 
they were excavated by shovel, without regard to depth, and the soils were sifted through a 1/8 inch 
screen.  The results of this operation are shown in Figure 13A.1: 
 Unit: S50W14 S12W10 S25E114 TOTAL 
Graphite Paintstones 2 1 2 5 
Hematite Paintstones 5 2 0 7 
Limonite Paintstones 5 1 0 6 
Polished Pebbles 9 2 5 13 
Rods 27 22 34 83 
Chipped Stone 1 0 0 1 
Ground Stone 2 0 0 2 
Debitage 17 3 4 24 
Historic 4 0 0 4 
Bone 1 0 0 1 
Figure 13A.1:  Results of Reexcavation of Selected Units 
Because the topsoils in the original units were sifted through ¼ inch screens, it is not surprising that 
some debitage was recovered from all three test units, or that post-Contact material and bone were 
found in the first unit.  It was more surprising to find a complete pestle, a core, and a ground stone 
fragment in that unit.   
The results with respect to the ceremonial items were fairly consistent with the hypotheses.  All three 
units contained moderate quantities of stone rods, and small quantities of polished pebbles and 
paintstones.  Limonite paintstones were more common in the first unit, equal in number to hematite 
paintstones.  Both of these were absent from the third unit.  No pecked pebbles were recovered during 
this operation.  This confirms the conclusion that many of these tools may have been missed in the 
earlier operations.  If the recoveries from the 1998-2002 seasons on Terrace Three had similar 
distributions to those found in the 2020 operation, it might be expected that we would have recovered 
an additional 4,056 paintstones, 2,788 polished pebbles, and 12,421 rods, based upon the excavated 
area of 126.75 square meters.  If the recoveries from the 2009-2014 seasons on Terrace One had similar 
distributions to those found in the 2020 operation, it might be expected that we would have recovered 
an additional 206 paintstones, 515 polished pebbles, and 3,502 rods, based upon the excavated area of 
51.5 square meters.  This would have added 23,488 artifacts to the total, an increase of about 1.7 times 
the total actually recovered. 
It would not surprise me greatly to learn that many other archaeologists have overlooked items of this 
sort at their sites.  One purpose of this book is to encourage them to pay more attention to them.  If 
they did, it is possible that the Little League site would not be quite so unparalleled!  It is also very likely 
that all of these ceremonial items fall into the NAGPRA category of “sacred items”, and I have made it 
clear to the local Wampanoag tribal groups that we are prepared to repatriate them upon their request.  
We deliberately have not put artifact numbers on any of these items, as we do for the other types of 
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tools, so that if we do receive such a request we can return them to the tribes without disfigurement.  
So far, no such request has been received. 
What I will explore in the remainder of this chapter are several approaches to understanding the 
ceremonial items at the Little League site.  These include a study of their contextual placement within 
the site; the origins of the materials of which they are made; and their distribution by color and shape.  
In addition, as noted in Chapter Six there are two above-ground and two below-ground stone features at 
the site which may relate to ceremonialism.  A further possibility, of a Native American sweatlodge, is 
suggested by the concentration of fire-cracked rock in units S35-40W40-45. 
 
B.  Context 
As Figure 13B.1 shows, the proportion of ceremonial tools in actual feature contexts is higher than for 
any other major tool type at the site: 
 
Level Ceremonial Chipped Ground Rough Vessels 
A1 0.54% 1.34% 0.40% 1.32% 0.00% 
A3 15.92% 52.99% 35.08% 30.12% 82.61% 
A4 0.02% 0.11% 0.00% 0.20% 0.00% 
B1 5.76% 1.94% 5.24% 5.58% 8.70% 
B2 57.59% 25.75% 44.76% 51.42% 4.35% 
C1 14.76% 0.51% 7.66% 8.01% 0.00% 
Fill 0.01% 0.07% 0.00% 0.20% 0.00% 
Balk 4.55% 1.25% 1.21% 0.61% 4.35% 
Wash-in 0.40% 0.20% 0.40% 0.41% 0.00% 
Burrow 0.00% 0.00% 0.00% 0.00% 0.00% 
Root 0.10% 0.02% 0.00% 0.00% 0.00% 
Surface 0.34% 15.81% 5.24% 2.13% 0.00% 
Figure 13B.1:  Distribution of Tool Types by Level 
 
The elevated percentage in the B2 zone for ground and rough stone tools may be due to their greater 
mass; the average weight for ground stone tools is 79.25 g; for rough stone tools it is 528.57 g.  This may 
have caused them to sink deeper into the ground due to gravity.   But this explanation will not work for 
the ceremonial items; as shown in Figure 13B.2, their average weight is only 1.80 g, largely irrespective 
of level or terrace: 
Level 1 2 3 Average 
A1 1.02 4.52 3.80 3.11 
A3 2.47 2.57 2.81 2.62 
B1 1.43 3.24 1.82 2.16 
B2 1.47 1.26 2.14 1.62 
C 2.32 1.13 1.78 1.74 
BALK 1.71 1.45 1.77 1.64 
FILL n/a 1.69 2.50 2.10 
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WASH-IN 1.29 1.43 1.05 1.26 
BURROW n/a 1.29 0.47 0.88 
ROOT n/a 1.90 1.90 1.90 
HISTORIC TRASHPIT 0.65 1.77 n/a 1.21 
REEXCAVATED 0.87 n/a 1.80 1.34 
Average 1.47 2.02 1.99 1.80 
Figure 13B.2:  Average Weights of Ceremonial Items by Terrace and Level 
In the course of the 2017-2019 Site Examination on Terrace Two, excavators noticed that the ceremonial 
objects seemed to be found at deeper levels within the features than did the chipped stone tools.  This 
led me to devise a test for a hypothesis I had proposed for their similarly deeper distribution in features 
on Terrace One:  that they were intentionally deposited at the bottoms of features as part of a ritual 
program – that rather than simply being disposed of or cached for future retrieval, they were being 
deposited as offerings (Hoffman 2016b). 
  
To test this hypothesis, the ceremonial objects from each feature were tabulated by 5 cm level, from top 
to bottom.   For the purpose of this analysis, only the actual contents of features were used, and not the 
items which may have percolated down into the C zones beneath them or the items plowed up into the 
A1 and A3 zones above them.  The results were then compared with the vertical distributions of chipped 
stone (artifacts and debitage combined), and of rough and ground stone items in the same features (the 
latter two classes were combined).  This provided an initial sample of 117 features for study:  39 from 
Terrace One, 25 from Terrace Two, and 53 from Terrace Three.  As noted in Chapter Six, features had 
varying depths below junction, from 5 to 75 cm.  Features with less than 15 cm of depth were then 
excluded from the study, as were features with fewer than 5 ceremonial objects in all.  This left a sample 
of 94 samples:  22 from Terrace One, 25 from Terrace Two, and 47 from Terrace Three.   
The next step was to determine the average depth for each class of artifact in each of the features.  This 
was done using the Sumproduct formula in Excel to compare the depth below the top of each feature 
with the number of recoveries of each class of artifact from each 5 cm level.  This average was used to 
calculate the average depth ratios between ceremonial and chipped stone tools, between ceremonial 
and rough/pecked/ground stone tools, and between chipped and rough/pecked/ground stone tools for 
each feature.   
In six cases (Feature #208 on Terrace One; Feature #243 on Terrace Two; and Features #56, #95, #114, 
and #125 on Terrace Three) there were no chipped stone tools or debitage.  Rough, pecked, and ground 
stone tools were much less frequent, appearing in only nine features on Terrace One (#136, #147, #162, 
#171, #172, #188, #194, #196, and #197); sixteen features on Terrace Two (# 213, #216, #217, #218, 
#219, #220, #221, #229, #230, #232, #234, #235, #236, #241, #243, and #245); and eleven features on 
Terrace Three (#19, #20, #27, #40, #46, #50, #56, #66, #67, #69, #74, and #96).  Figure 13B.3 shows the 










Rough & Ground 
Chipped/ 
Rough & Ground 
>2.50 1 0 0 
2.26 - 2.50 2 0 0 
2.01 - 2.25 1 1 0 
1.76 - 2.00 4 1 2 
1.51 - 1.75 11 1 0 
1.26 - 1.50 24 4 2 
1.01 - 1.25 28 15 5 
0.76 - 1.00 16 12 16 
0.51 - 0.75 2 4 9 
0.26 - 0.50 0 0 3 
Total 89 38 37 
Figure 13B.3:  Ratios of Tool Classes by Depth within Features 
 
It is probably no accident that all but five of the 36 features containing rough and ground stone tools 
had been expanded beyond their original 0.25 square meter test pits; or that four of the six features 
lacking chipped stone tools and one of those lacking ceremonial items were only known from their test 
pits.  This is an example of how larger exposures are likely to increase the variability of samples – a 
cautionary note for Cultural Resource Management studies which typically include only small test pits in 
their Locational Survey sampling designs. 
 
In a total of 71 cases, the ratio of the average depth of ceremonial items to that of chipped stone tools 
was >1.00, while in 18 the ratio was <1.00.  The average ratio was 1.29, with a range from 0.71 to 2.61.  
The averages were very similar for Terraces One and Two (1.369 and 1.364, respectively) and somewhat 
lower for Terrace Three (1.201).  The tendency for the ratio to be >1.00 was strongest for features on 
Terrace One (95.5%) and weakest on Terrace Two (68.0%); on Terrace Three it was 80.9%.  In a total of 
22 cases, the ratio of the average depth of ceremonial items to that of rough/pecked/ground stone tools 
was >1.00, while in 16 cases the ratio was <1.00; the average was 1.07, with a range from 0.52 to 2.10.  
The averages for the terraces were very closely clustered about this mean, with Terrace Three slightly 
higher at 1.089 and Terraces One and Two both at 1.068.  Again, the tendency for ratios >1.00 was 
strongest on Terrace One (63.6%) and weakest on Terrace Two (57.9%); 60.0% of the features on 
Terrace Three had higher ratios in this category.   In a total of 9 cases, the ratio of the average depth of 
chipped stone tools to that of rough/pecked/ground stone tools was >1.00, while in 28 cases the ratio 
was <1.00.  The average was 0.88, with a range of 0.33 to 1.97.  Terrace Three has the highest ratio, at 
1.04, followed by Terrace Two at 0.876, very close to the mean, and Terrace One at 0.748.    Here, the 
tendencies by terrace for ratios to be >1.0 are inverted, with Terrace Two having the highest number of 
features with ratios above 1.00 (31.6%), and Terrace One the lowest (11.1%), while Terrace Three had 




What this means is that there was a strong tendency for ceremonial items to be found at lower levels 
within features than chipped stone tools, and a moderate tendency for them to be found at lower levels 
within features than rough/pecked/ground stone tools.  Rough/pecked/ground stone tools were more 
likely to be found higher up in the feature fill than chipped stone tools, despite their average greater 
mass.  This supports the inference that the lower placement of ceremonial items in features was 
deliberate and intentional.   It further suggests that their placement may have been an expression of 
ritual behavior, such as offerings, rather than an attempt to cache the items for later retrieval or simply 
to dispose of them as waste products. 
 
As noted in Chapter Seven, there were seven different types of ceremonial items:  paintstones (graphite, 
hematite, and limonite), polished pebbles, crystals (uniterminated, biterminated, crystal matrices, and 
the nugget), rods, pecked pebbles, pendants (and pendant blanks), and portable petroglyphs (tally 
stones).  Most features contained more than one type of ceremonial material, as shown in Figure 13B.4: 
 
# of Types: 1 2 3 4 5 
Terrace 1 4 18 10 5 2 
Terrace 2 0 5 7 8 6 
Terrace 3 5 17 12 8 9 
Total 9 40 29 21 17 
Figure 13B.4:  Numbers of Ceremonial Artifact Types in Features, by Terrace 
 
It is possible to examine which types of these items tended to co-occured most frequently.  For features 
with only one type, in all cases but two the features contained only paintstones (Features #156, #160, 
and #179 on Terrace One; and Features #26, #72, #94, and #133 on Terrace Three).  The exceptions 
were Feature #56 on Terrace Three, which contained a quartz crystal, and Feature #141 on Terrace One, 
which contained twelve polished pebbles.  
 
For features with two types, the most common combination was of paintstones and polished pebbles 
(85.0%) (Features #157, #167, #176, #177, #178, #185, #187, #90, #93, #194, #96, #202, #205, #206, 
#207, and #208 on Terrace One;  Features #223, #224, #225, #227, and #231 on Terrace Two; and 
Features # 50, #67, #83, #95, #98, #106, #108, #112, #122, #124, #125, #127, and #131 on Terrace 
Three), with four cases (Features #66, #107, #114, and 117 on Terrace Three) of combinations of 
paintstones and quartz crystals, one case of paintstones and pecked pebbles (Feature #189 on Terrace 
One), and one case of paintstones and a pendant (Feature #172 on Terrace One).   
 
For features with three types, the most common combination was of paintstones, polished pebbles, and 
quartz crystals (41.4%) (Features #150, #198, and #200 on Terrace One; Feature #235 on Terrace Two; 
Features #49, #91, #105, #109, #110, #118, #126, and #130 on Terrace Three), followed by paintstones, 
polished pebbles, and pecked pebbles (27.6%) (Features #136, #142, #159, #161, #175, and #204 on 
Terrace One; and Features #71 and #132 on Terrace Three), and by paintstones, polished pebbles, and 
rods (23.3%) (Features #222, #226, #228, #229, and #243 on Terrace Two; and Feature #40 on Terrace 
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Three).   There was one case of a combination of paintstones, polished pebbles, and a pendant, Feature 
#20 on Terrace Three.   
 
Four features with four types, the most common combination was of paintstones, polished pebbles, 
pecked pebbles, and quartz crystals (57.1%) (Features #147, #162, and #188 on Terrace One; Feature 
#218 on Terrace Two; and Features #36, #79, #84, #86, #89, #102, #103, and #113  on Terrace Three), 
followed by paintstones, polished pebbles, pecked pebbles, and rods (24.1%) (Feature #197 on Terrace 
One; and Features #221, #233, #234, #236, and #245 on Terrace Two).  There were two cases of 
paintstones, polished pebbles, quartz crystals, and rods (Features #213 and #244 on Terrace Two) and of 
paintstones, polished pebbles, quartz crystals, and pendants (Features #140 and #197 on Terrace One).   
 
For features with five types, the most common combinations were of paintstones, polished pebbles, 
pecked pebbles, quartz crystals, and rods (52.9%) (Features #171 and #210 on Terrace One; Features 
#216, #217, #220 #230, #232, and #241 on Terrace Two; and Features #35 and #96 on Terrace Three), 
followed by paintstones, polished pebbles, pecked pebbles, quartz crystals, and pendants (35.3%) 
(Features #27, #46, #69, #74, #104, and #111 on Terrace Three), and one case of a combinationof 
paintstones, polished pebbles, pecked pebbles, quartz crystals, and a tally stone (Feature #19 on Terrace 
Three).  There were no cases of features with more than five types.  
 
What emerges from this analysis is a kind of hierarchy of types based on frequency of appearance, 
keeping in mind that some types were only recognized sequentially during the excavation process.  
Paintstones were found in all but two of the 116 features which contained ceremonial items (98.3%).  
Polished pebbles were found in all but thirteen features (88.8%), including all but one of the features 
with three or more types.  Quartz crystals were found in 48 features (41.4%).  Pecked pebbles were 
found in 44 features (37.9%).  Stone rods were found in 22 features (19.0%).  Pendants were found in 
only nine features (7.8%).  Tally stones appeared in only one feature (0.9%).  With the exception of rods, 
this is similar to the total distribution of these materials at the site (see Chapter Seven).  The distribution 
is shown in Figure 13B.5. 
 
Type:   Polished   Pecked       
Terrace Paintstone  Pebble Crystal  Pebble Rod Pendant Other 
1 38 39 10 13 3 2 0 
2 25 23 9 12 16 0 0 
3 52 42 29 19 3 7 1 
Total 115 104 48 44 22 9 1 
Figure 13B.5:  Numbers of Features Containing Ceremonial Items by Terrace 
 
This suggests that what was deposited in the lower levels of most of these features was a somewhat 
unsorted mix of ceremonial items.  One might imagine a shaman or shamaness pouring these items out 





Figure 13B.6:  Assortment of Ceremonial Items 
 
One of my Native informants suggested to me that quartz polished pebbles were “sown like fish eggs as 
a ceremony to acknowledge and maintain the fertility of the fish (in return for having taken them)” 
(Cachat-Schiling 2020).  This makes sense, given the proximity of the site to the fish runs in the 
Nemasket River.  An analysis of the total weight of ceremonial items per feature shows that this kind of 
strewing was physically possible; no feature contained more than 2 kg of ceremonial materials, and the 
average was 163.5 grams.  When factored for excavated area, the weights are slightly lower, with an 
average of 157.7 grams per square meter. 
 
Despite this, there are some clear cases in which there was an unusually high preponderance of 
particular types.  Feature #46 on Terrace Three – more specifically, Sub-feature #46.6 – contained ten 
pendants and eight pendant blanks – these amount to 32.7% of all pendants and blanks found at the 
site.  One additional pendant was found in Sub-feature #46.16.  A cache of five Herkimer diamonds was 
found in Feature #79 on Terrace Three, 38.5% of all Herkimer diamonds found at the site.  Feature #19, 
on Terrace Three, had 412 graphite paintstones and 247 hematite paintstones, showing a clear 
preference for graphite; while Feature #46, only 5 meters away, had 280 hematite paintstones and 179 
graphite paintstones, showing a reversed preference.  On Terrace Two, Features #216, #221 and #230 
each had more than 300 rods (342, 485, and 669, respectively); and Features #216 and #230 had 543 
and 499 polished pebbles, respectively.  All three of these features had other types of ceremonial 
materials; however, in Feature #221 the majority of the rods (55.3%) were concentrated in the lower 20 
cm of this very deep pit feature, in levels which contained fewer paintstones and polished pebbles than 
higher levels in the feature.   By contrast, the majority of polished pebbles in Feature #230 (57.5%) were 
concentrated from 10 – 25 cm below the top of this equally deep pit feature.  In Feature #216, the peak 
distributions of both polished pebbles and rods were from 25-30 cm below the top of this deep pit 







Figure 13B.7:   Horizontal Distribution of Ceremonial Materials 
 
Figure 13.B.7, above, shows the horizontal distribution of ceremonial items in terms of density per 25 
square meter cell across the site, at all levels.  The fact that many of these were not recognized in the 
early field seasons is apparent in the alternating pattern of 98 null 5 meter square cells on Terrace 
Three, as compared with the high density of many of the cells on Terrace Two.  Most of these cells, 
especially to the south and north of the Data Recovery area, were investigated during the 1996 and 
1998 seasons.  Figure 13B.8, below, shows the variability of types by 25 square meter cell across the 
site, in which the highest density is slightly higher than the maximum when calculated feature by 
feature, at six types.  The highest variability cells, at 6 types, contained Features #213, #218, #226, #241, 







Figure 13B.8:  Variability of Ceremonial Tool Types 
 
The general impression of this distribution is of a low-level “background count,” greater than zero but 
less than the mean.  Only two cells each on Terraces One and Three had densities in excess of 1 standard 
deviation above the mean.  One possible cause of this “background count” might be that ceremonial 
objects from features were brought up during plowing and distributed randomly around the rest of the 
site.  It has already been established that the distribution of materials in the A zones above high density 
features reflects the distribution in the undisturbed features beneath them.   
 
To test this hypothesis, the A1 and A3 zone recoveries from the 168 cells with low densities greater than 
zero but below the mean (shown in pink in Figure 13B.7) were summed, as were the recoveries from all 
other zones in those cells.  These were compared with recoveries from the 83 cells with densities above 
the mean.  Figure 13B.9 provides the results: 
 
Zone A3 Other Total 
Low-density 1,465 4,310 5,775 
High-density 3,088 20,221 23,309 
Total 4,553 24,531 29,084 




A simple chi-square comparison between the two sets provided no correlation between the low and 
high-density cells (chi-square value = 513.97, with 1 degree of freedom).  Even though there were more 
than twice as many ceremonial items in the high-density cells, the percentage of ceremonial objects in 
the A zones of low-density cells (25.4%) was slightly less than twice that in high-density cells (13.2%) in 
fewer than half the number of cells.  This suggests that plowing may have been one factor in spreading 
the material around, but it cannot account for the entire distribution.  Nearly 75% of the ceremonial 
items in the low-density cells were not in the plow zone, and therefore cannot have reached their 
vertical or horizontal positions as a result of plowing.  One possible further explanation may be that the 
occupants gathered (and possibly used) ceremonial items in all parts of the site, but only deposited 




C.  Materials 
Seven of the ten types of ceremonial items identified at the site (crystals, crystal matrices, paintstones, 
pendants, stone rods, nuggets, tally stones, and steatite vessels) exhibit choices of materials which differ 
significantly from those of the chipped, pecked and ground, and rough stone industries.  Crystals and 
crystal matrices are either of quartz or andalusite; paintstones are either of graphite, hematite, or 
limonite; all pendants but one are of argillite (the exception, a pendant blank, is of siltstone); the one 
nugget is of dark smoky quartz; and the one steatite vessel is, obviously, of steatite.  All but five of the 
rods are of siltstone (the exceptions are of quartzite, felsite, and granodiorite).  Pecked and polished 
pebbles are of much more variable lithic materials, with eleven materials recorded for pecked pebbles 
and thirteen materials for polished pebbles.  However, there are some clear preferences among these 
materials.  For pecked pebbles, 34.0% are of granite, 24.1% of granodiorite, 16.3% of quartzite, 9.6% of 
felsite, and 8.5% of basalt.  The remaining six materials make up 7.5% of the total combined.  For 
polished pebbles, 61.6% are of quartz; 16.4% of quartzite, and 13.7% are of felsite.  The remaining ten 
materials make up only 8.3% of the total combined.  One tally stone is of granite; the other is of quartz.   
 
During the 2000 field season, Aquinnah Wampanoag tribal member Elizabeth Perry, who as an artist is 
conversant with both her own cultural traditions and with stone materials, visited the site.  When told of 
the variations in lithic materials known at that time, she indicated her impression that the site had been 
occupied by two different groups of people:  a group which was traditionally resident there during 
certain seasons of the year and an itinerant group she referred to as the “twisted rope people” who 
moved from location to location, bringing materials and ceremonies from one band to another.  I have 
been unable to locate any references to a group by this name in the literature, but one way to explore 
the idea is to look at the distribution of exotic and regional materials with respect to the ceremonial 






Material # Ceremonial # Total % Ceremonial Wt. Ceremonial Wt. Total  % Ceremonial 
Exotic:       
Andalusite 10 10 100.0% 29.85 29.85 100.0% 
Basalt 213 268 79.5% 764.85 6,311.45 12.1% 
Chalcedony 35 38 92.1% 32.25 63.15 51.1% 
Exotic Chert 95 100 95.0% 124.2 143.7 86.4% 
Herkimer Diamond 12 12 100.0% 43.65 43.65 100.0% 
Exotic Total 365 428 85.3% 994.8 6,591.8 15.1% 
       
 Regional: 
      Material # Ceremonial # Total % Ceremonial Wt. Ceremonial Wt. Total % Ceremonial 
Graphite 5,066 5,066 100.0% 6,144.35 6,144.35 100.0% 
Regional Felsite 354 409 86.6% 688.05 3,015.85 22.8% 
Regional Chert 264 268 98.5% 592.79 625.74 94.7% 
Regional Quartzite 239 248 96.4% 301.75 6,563.15 4.6% 
Steatite 1 1 100.0% 20.1 20.1 100.0% 
Regional Total 5,909 5,962 99.1% 7,704.79 16,092.49 47.9% 
Figure 13C.1:  Exotic and Regional Materials among Ceremonial Items by Count and by Weight 
 
The distribution for exotic materials works better by count than by weight, principally because basalt, 
while it was frequently used for polished and pecked pebbles, was also used for heavy pecked and 
ground stone tools (total = 2040.95 grams) and for rough stone hammerstones and pounding stones 
(total = 3394.4 grams), accounting for 98.0% of the weight of the non-ceremonial artifacts of basalt.  
Similarly, regional quartzite was used for hammerstones and pounding stones (total = 3049.4 grams), 
accounting for 84.5% of the weight of non-ceremonial artifacts of this material.  But if these exceptions 
are noted, it certainly appears that ceremonialism was the main purpose for which almost all of the 
exotic materials were used, as well as three of the regional materials:  graphite, steatite, and regional 
chert.   This lends support to the hypothesis that these materials were brought to the site from distant 
sources to the west and (in the case of andalusite) the northwest for the purpose of being used in 
ceremonies. 
 
D.  Color  
Color is one of the fundamental attributes of material, and one whose definition is heavily conditioned 
by cultural perceptions.  A classic ethnographic study by Victor Turner (1966) showed that the only 
colors all cultures agree upon are white, black, and red.  Everything else is variable from culture to 
culture, and often color names are simply the names of items which are perceived to be of that color – 
for example, “orange”.   However, Turner also showed that the number of colors a culture identifies as 
important are a function of its symbolic system.  For example, the Hopi characterize four important 
colors:  white, black/blue, red, and yellow, because maize comes in these four colors, and they associate 
specific directions, seasons, clans, and worlds with each color (Waters 1977).  Similarly, the Lakota 
recognize the colors black, white, red, and yellow as representing the four directions (west, north, east, 
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and south, respectively), with blue and green representing the above (sky) and below (earth) 
(Erdoes/Fire 1994).  When I visited a Mopan Maya village in Belize in 2007, I learned that they had 
retained Mayan color names for most colors, but that during their sojourn in neighboring Guatemala 
they had adopted the Spanish names for pink (rosa) and blue (azul), colors which were apparently not 
part of their indigenous symbolic system.   
 
For the Northeast, George Hammell (1992) has provided an insightful evaluation of Iroquois color 
symbolism, emphasizing the importance of white (social), red (antisocial), and black (asocial), with either 
yellow or sky-blue-green as a fourth.  For the Wampanoag, at least for the Assonet band who were 
resident in the general area of the site, the same four colors (white, black, red, and yellow) form the 
quartering of the heavens (Alves, personal communication, 1993). It is well known that wampumpeag, 
the beads manufactured from the shells of quahog and whelk during the Late Woodland and Contact 
periods, were differentiated into white and purple, with purple being an indicator of high lineage status 
(Becker, 2017).  This system was later appropriated by the 17th century Dutch traders, who converted it 
into a monetary system based upon the color frequency ratio in the shells:  ten white beads were worth 
one purple. 
 
There are two ways of examining color in ceremonial (and other) objects found at the Little League site.  
One is to use our own color perceptions to see if patterns emerge; the other is to attempt to reduce the 
multiplicity of colors we discern to the four indigenous categories cited above.  Both of these produce 
interesting results.   As mentioned in Chapter Seven, there was a great deal of color variability of 
polished pebbles; Figure 7E.7 displays their distribution.  They were the only type which displayed all 
thirteen of the colors we differentiated.  However, all of the other ceremonial materials are also of 
variable color.  Paintstones were recorded as black (graphite), red or purple (hematite), and brown or 
tan (limonite), based upon their streak.  Quartz crystals were recorded as clear, grey, rose, or white.  
Andalusite/chiastolite crystals were recorded as black, brown, grey, or red.  Pecked pebbles were 
recorded as banded, black, brown, grey, red, rose, tan, or white.  Pendants were recorded as black, 
brown, green, or grey.  Rods were recorded as black, green, grey, or tan.  Tally stones were either black 
or tan.  Figure 13D.1 shows the distribution: 
 
Type:   Polished   Pecked     Tally     
Color Paintstone  Pebble Crystal  Pebble Rod Pendant Stone Nugget Total 
Banded 0 54 0 1 0 0 0 0 55 
Black 5,189 546 3 27 11 7 1 0 5,784 
Brown 1,636 327 6 8 0 6 0 0 347 
Clear 0 507 177 0 0 0 0 0 684 
Green 0 17 0 0 3 5 0 0 25 
Grey 0 1,011 8 166 5,113 27 0 1 1,213 
Maroon 1,086 54 0 0 0 0 0 0 1,140 
Mottled 0 1 0 0 0 0 0 0 1 
Purple 0 479 0 4 0 0 0 0 483 
Red 4,210 403 2 14 0 0 0 0 4,627 
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Rose 0 497 10 14 0 0 0 0 521 
Tan 714 1,557 0 30 2 1 1 0 2,305 
White 0 882 114 15 0 0 0 0 1,011 
Figure 13D.1:  Distribution of Colors for Ceremonial Items 
 
This may be compared with the distribution for chipped stone tools for the same thirteen materials, as 
shown in Figure 13D.2: 
 
Type:     Core/       Flake       
Color Perforator Knife Preform Chopper Point Scraper Tool Fragment Debitage Total 
Banded 0 1 0 0 1 2 3 0 582 589 
Black 3 33 9 2 17 17 21 6 684 792 
Brown 1 9 1 2 3 4 3 0 565 588 
Clear 2 48 6 0 6 68 47 2 2,074 2,253 
Green 0 12 4 2 6 5 30 6 768 833 
Grey 8 155 64 57 30 88 238 24 1,833 2,497 
Maroon 0 2 0 0 0 1 1 0 542 546 
Mottled 0 1 0 0 0 2 0 0 2 5 
Purple 0 2 0 0 0 0 1 1 66 70 
Red 1 21 2 0 7 10 10 2 257 310 
Rose 2 6 15 0 0 20 13 1 207 264 
Tan 1 25 11 2 7 16 19 3 5,484 5,568 
White 25 308 563 3 62 860 836 75 19,006 21,738 
Figure 13D.2:  Distribution of Colors for Chipped Stone Artifacts and Debitage 
A Spearman Rho correlation between the totals of these two sets gave a very low value of 0.15, which is 
well below the critical value of 0.484 at the .10 confidence interval for 13 degrees of freedom.   This 
suggests that the choice of colors for these two classes of artifacts was not the same.  A similar 
comparison can be made with the pecked, ground, and rough stone tools, shown in Figure 13.D.3: 
 
Type: Ground Rough Total 
Color:    
Banded 0 2 2 
Black 43 33 76 
Brown 29 25 54 
Clear 1 2 3 
Green 8 22 30 
Grey 154 653 807 
Maroon 0 1 1 
Purple 2 2 4 
Red 5 26 31 
Rose 2 64 66 
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Tan 3 112 115 
White 1 44 45 
Figure 13D.3:  Distribution of Colors for Pecked, Ground and Rough Stone Tools 
 
A Spearman Rho correlation between ceremonial artifacts and pecked, ground, and rough stone tools 
gave a value of 0.35, much higher than for chipped stone, but still below the critical value of 0.484.  
However, a correlation between the chipped stone and pecked, ground, and rough stone tools gave a 
Spearman Rho value of 0.494, just above the critical value.   This suggests that there were more 
similarities in the choices of color between chipped stone and pecked, ground, and rough stone than 
there was between any of these three classes and the ceremonial artifacts.  Once again, the ceremonial 
artifacts stand out within the data set. 
 
One question which arises with this approach is whether the determination of color by non-Native 
observers can be considered an objective criterion.  Just as was the case for Munsell soil colors (see 
Chapter Four), the perception of stone colors is, to a certain degree, in the eye of the beholder – and, as 
Turner observed, the mental constructs which determine color are culturally embedded (1966).  At the 
Little League site, once we realized that paintstones were present in large numbers, each excavator was 
asked to obtain a white quartz cobble and use it to perform streak tests on all red, maroon, black, 
brown, and tan stones found in the excavation to see if they would produce a streak, indicating that 
they were hematite, graphite, or limonite.  For hematite and limonite, as noted above, two color choices 
were possible, based upon the streak test.   
 
To check on whether the distinctions between these were real or arbitrary, the results from all units 
were compared, unit by unit, using the chi-square statistic.  For hematite, there were 217 units out of 
368 which contained both red and maroon examples, 19 units which had no red, and 132 units which 
had no maroon.  Comparing the distribution of red and maroon gave a chi-square value of 2,023.76.  The 
critical value at the .05 confidence interval for 367 degrees of freedom is 413.0.  For limonite, there 
were 89 units out of 196 which contained both brown and tan examples, 70 units which had no tan, and 
37 units which had no brown.  Comparing the distribution of brown and tan gave a chi-square value of 
1,307.65.  The critical value at the .05 confidence interval for 195 degrees of freedom is 228.6.  This 
means that there is no possibility that the color variations in either of the two distributions are related.  
This tends to confirm the perceptions of the excavators. 
 
The next stage of the analysis concerns the association of stone materials of particular colors, but of 
different lithic materials, within the same feature.  For this purpose, ceremonial materials were 
combined with chipped, ground, and rough stone artifacts and debitage, and all units containing 
features were included.   It should be obvious from Figure 13D.4, below, that certain colors were found 
among a wider variety of materials than others, especially grey, black, and brown.  Certain materials 
occurred in only one color, specifically coalstone and graphite (black only), and diabase and steatite 
(grey only).  The frequency of these materials is also to a certain degree a function of their availablilty. 
While chalcedony and chert have a high degree of variability in terms of color, their percentages of the 
total (by count) are fairly low:  0.09% and 0.70%, respectively.  Conversely, although white-colored 
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stones were found in only seven materials, their proportion is the highest, 36.01%, due to the 
preponderant use of white quartz at the site.  These proportions may be compared with the cobble 
study done at the site after the 1998 season (Goncalves 1999).  While Goncalves did not designate the 
colors for some materials (conglomerate, gneiss, breccia, granodiorite, and granite), it would not be 
unreasonable to choose the predominant colors for those materials from Figure 13D.4 as proxies.  The 
results of the cobble study, as augmented as described above, are shown in Figure 13D.5. 
 
Color: Banded Black Brown Clear Green Grey Maroon 
Andalusite   1 8         
Argillite 3 253 13   471 420   
Arkose   3,977 5   1 391   
Basalt   214 2     51   
Breccia     5     1   
Chalcedony 2 3 3 1   6 3 
Chert 5 94 155     33 27 
Coalstone   55           
Conglomerate     1     9   
Diabase           1   
Diorite   1 1     3   
Feldspar           1 1 
Felsite 508 405 389   294 1,055 508 
Gabbro   13       68   
Gneiss 9 2       1   
Granite   69 31   4 364   
Granodiorite   117 12   1 234   
Graphite   4,728           
Hematite             1,962  
Hornfels 2 65 76     50   
Limonite     1,482         
Quartz 7 14 4 2,727 2 645   
Quartzite   67 174   2 1,204   
Schist   2       11   
Siltstone 1 18 10   21 5,227   
Steatite           6   
Total 537 10,098 2,371 2,728 796 9,781 2,501 
% 0.89% 16.72% 3.92% 4.52% 1.32% 16.19% 4.14% 
        
Color: Purple Red Rose Tan White Total % 
Andalusite   3       12 0.02% 
Argillite   140   1,078   2,378 3.94% 
Arkose   38 1 290   4,703 7.79% 
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Basalt           267 0.44% 
Breccia           6 0.01% 
Chalcedony 10 12 6 4 3 53 0.09% 
Chert 5 68 1 32 1 421 0.70% 
Coalstone           55 0.09% 
Conglomerate       1   11 0.02% 
Diabase           1 0.00% 
Diorite           5 0.01% 
Feldspar           2 0.00% 
Felsite 54 367 24 64 13 3,681 6.09% 
Gabbro           81 0.13% 
Gneiss           12 0.02% 
Granite     88 153 37 746 1.23% 
Granodiorite   4   28   396 0.66% 
Graphite           4,728 7.83% 
Hematite 
 
3,945       5,907 9.78% 
Hornfels   1   15 2 211 0.35% 
Limonite       657   2,139 3.54% 
Quartz 12   645 1,360 21,670 27,086 44.84% 
Quartzite 474   137 123 30 2,211 3.66% 
Schist           13 0.02% 
Siltstone       3   5,280 8.74% 
Steatite           6 0.01% 
Total 555 4,578 902 3,808 21,756 60,411   
% 0.92% 7.58% 1.49% 6.30% 36.01%     
Figure 13D.4:  Distribution of Colors for Lithic Materials 
 
Color: Banded Black Brown Green Grey Red Rose White Total % 
Argillite  0  17  0 389 123 0  0  0  529 19.72% 
Breccia  0  0 1 0   0 0  0  0  1 0.04% 
Conglomerate  0 0  0  0  88 0  0  0  88 3.28% 
Felsite 0  16 0  7 35 21 0  2 81 3.02% 
Gneiss 30 0  0  0  0  0  0  0  30 1.12% 
Granite 0   0  0 0  1,528 0  0   0 1,528 56.97% 
Granodiorite  0 0  0  0  50 0  0  0  50 1.86% 
Quartz  0 0  0   0 0  0  0  123 123 4.59% 
Quartzite  0 0  0  0  185  0 48 19 252 9.40% 
Total 30 33 1 396 2,009 21 48 144 2,682   
% 1.12% 1.23% 0.04% 14.77% 74.91% 0.78% 1.79% 5.37%     
# of Materials 1 2 1 2 7 1 1 3     




While the cobbles were, by definition, unworked, and included many items which would not have been 
optimal for making stone tools (especially granite), the distribution by color bears some similarity to that 
for the artifactual recoveries. 
 
The number of lithic variants for each color was itself highly variable, as shown in Figure 13D.6: 
Color: 














Figure 13D.6:  Number of Varieties of Lithic Material, by Color 
 
To determine the likelihood that color was a consideration in the choice of materials within a feature, 
whether for ceremonial items or not, a table was created for each color, and the presence or absence of 
lithic variants for that color was noted.  The number of variants present was then divided by the total 
number of variants at the site to create an index value for each color in each feature.  These index 
values were then averaged to obtain an index of lithic variability for the whole feature.  These indices 
varied between 0.02 and 0.48.  To determine whether the amount of excavated area might have 
affected this index, the index values were plotted against the excavated area, as shown in Figure 13D.7. 
 
 

























Excavated Area (sq. m.) 
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While the four features with the highest amount of excavated area (#19, #20, #27, and #46) indeed had 
high variability index values (0.48, 0.27, 0.46, and 0.38, respectively), there were three features which 
had relatively high index values with less than 1.0 square meters of exposure (#69 at 0.36, #114 at 0.27, 
#222 at 0.29), and there were numerous features with 1.0 square meter exposure which had elevated 
index values (#230 at 041, #232 at 0.40, #241 at 0.32, #83 and #218 at 0.31, #217 and #218 at 0.29, and 
#234 and #245 at 0.28).  There were also several features with exposures > 1.0 square meters which had 
index values below 0.15 (Features #107 and #34 at 0.14, Feature #26 and #103 at 0.13, Features #79 and 
#105 at 0.12, Feature #28 at 0.09, and Feature #123 at 0.07).  This suggests that while amount of 
exposure had some influence on the determined variability of lithic materials of the same color within 
features, it was not the only determining factor. 
 
The next level of investigation was to determine how likely it was for a feature to contain more than one 
material of the same color.  The answer to this depends upon the color.  Figure 13D.8 shows the 
distribution of features by color, based upon the number of variants of that color recovered by 
excavation.  The “total multiple” column shows the sum of all features for that color which contained at 
least two variants; in some there were as many as thirteen: 
 
# of Variants 0 1 2 3 4 5 6 7 8 9 10 11 12 13 
Total 
Multiple % 
Banded 124 78 11 2 1 0 0 0 0 0 0 0 0 0 14 6.5% 
Black 15 40 52 32 22 16 10 10 9 5 3 0 1 1 161 74.5% 
Brown 63 62 37 22 11 12 4 3 1 1 0 0 0 0 91 42.1% 
Clear 81 134 1 0 0 0 0 0 0 0 0 0 0 0 1 0.5% 
Green 119 57 30 8 2 0 0 0 0 0 0 0 0 0 40 18.5% 
Grey 28 32 40 31 20 11 12 9 9 8 11 3 0 2 156 72.2% 
Maroon 77 99 40 1 0 0 0 0 0 0 0 0 0 0 41 18.3% 
Purple 155 51 14 3 1 0 0 0 0 0 0 0 0 0 18 8.0% 
Red 51 87 35 20 16 6 1 0 0 0 0 0 0 0 78 36.1% 
Rose 91 67 34 18 4 2 0 0 0 0 0 0 0 0 58 26.9% 
Tan 34 67 45 23 17 9 11 5 2 3 0 0 0 0 115 53.2% 
White 3 169 35 8 1 0 0 0 0 0 0 0 0 0 44 20.4% 
Figure 13D.8:  Features by Color, Showing the Number of Lithic Variants of the Same Color 
 
A comparison with Figure 13D.9 shows that the number of variants utilized is clearly a function of the 
total number.  A Spearman Rho value of 0.862 was obtained by comparing the two sets, which is above 
the critical value of 0.826 at the .001 confidence interval for 12 degrees of freedom.  There was only one 
feature in which all of the available variants were used – Feature #221, for clear (only two variants were 
available, quartz and chalcedony).  In all other cases, the number of variants used in any one feature was 
less than the total available.  Nevertheless, for some colors there were a significant number of features 
where multiple lithic materials were used.  In only four cases (banded, clear, maroon, and green) did the 
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percentage fall below 20%.  This suggests that there was considerable use of different materials of the 
same color in many features. 
 
If only the ceremonial items are considered, the variability indices are somewhat lower for most 
materials, as shown in Figure 13D.9 below.  A total of twelve materials which were used only for non-
ceremonial artifacts/debitage were eliminated, as were 37 features for which no ceremonial materials 
were recorded (mostly from the 1996-1999 seasons).   The “mottled” color category was also 
eliminated, since it consisted of only one polished pebble.  The rightmost column of the table compares 
the index figure for each color with that from the rest of the assemblage (chipped stone tools, rough, 
pecked and ground stone tools, and debitage).  With the notable exceptions of green and grey, the 
percentages are similar to or higher for ceremonial items than for other recoveries.  A Spearman Rho 
comparison of the two sets gave a value of 0.755, above the critical value of 0.735 at the .005 
confidence interval for 12 degrees of freedom.  This further supports the conclusion that there was a 
preference for multiple ceremonial materials of the same color to be deposited in many of the 
features—suggesting that color may have mattered more than material. 
 





Banded 153 25 7 0 2 0 0 0 0 0 9 4.8% 1.4% 
Black 23 85 33 25 8 9 3 1 1 0 80 42.8% 44.9% 
Brown 79 58 21 12 9 5 3 0 0 0 50 26.7% 24.1% 
Clear 93 93 1 0 0 0 0 0 0 0 1 0.53% 0.0% 
Green 173 11 2 1 0 0 0 0 0 0 3 1.6% 18.1% 
Grey 71 45 25 11 8 11 3 11 3 2 74 39.6% 62.0% 
Maroon 59 117 6 3 2 0 0 0 0 0 11 5.9% 0.5% 
Purple 144 30 11 2 0 0 0 0 0 0 13 7.0% 3.2% 
Red 30 99 33 20 4 1 0 0 0 0 58 31.0% 9.7% 
Rose 99 59 14 12 3 0 0 0 0 0 29 15.5% 12.5% 
Tan 59 61 35 14 5 5 6 1 2 0 68 36.4% 26.4% 
White 54 113 19 1 0 0 0 0 0 0 20 10.7% 14.4% 
Total 1063 750 220 109 40 31 15 13 6 2 436   
 Figure 13D.9:  Features by Color, Lithic Variants of the Same Color, Ceremonial Items Only 
 
The final parameter to be considered under this method of investigation is the number of features 
which have ceremonial objects of more than one of the above twelve colors.  Figure 13D.10 provides the 
distribution: 















Figure 13D.10:  Number of Colors of Ceremonial Materials by Feature 
 
The average number of colors per feature was 4.0.  Most of the twelve features with only one color of 
ceremonial material were excavated during the original Locational Surveys of 1996-1998 (7) or during 
the subsequent Data Recovery operation on Terrace Three (2), before some of the ceremonial items 
were recognized.  All five of the features with all twelve colors were excavated during the 2018-2019 
Site Examination on Terrace Two.  The amount of excavated area does not seem to have been an 
important factor in this case; with the exception of features with more than ten colors represented, all 
other numbers included features excavated to the minimum area of 0.25 square meters.  The number of 
colors per feature by average excavated area is shown in Figure 13D.11: 
 
 
Figure 13D.11:  Number of Colors per Feature by Excavated Area 
 
The spike at 10 colors is due to the inclusion of Feature #27, which had the largest excavated area.   
 
Some color combinations were much more frequent than others, as shown in Figure 13D.12. 
Combinations shown in white clustered around the mean.  Those shown in grey had frequencies in 
excess of one standard deviation (= 36.59) above the mean of 65.67, while those shown in black had 
frequencies more than one standard deviation below the mean.  All of the combinations with green fell 
into this category, as did some of the combinations with banded.  Black had the most combinations 
(977), followed by red (991), white (928), tan (895), maroon (892), grey (826), brown (789), clear (717), 
and pink (698).  There were substantially fewer combinations with purple (396), banded (316), and 























           black 34 x 
          brown 31 106 x 
         clear 25 91 66 x   
       green 10 14 13 13 x 
       grey 34 107 84 72 25 x   
     maroon 32 121 96 81 25 93 x 
     purple 22 43 40 40 23 30 40 x 
    red 34 147 102 91 25 117 120 42 x   
  pink 29 86 68 62 25 71 74 38 83 x 
  tan 32 122 93 80 25 93 107 39 109 81 x 
 white 33 126 90 96 25 100 103 39 121 81 114 x 
colors: banded black brown clear green grey maroon purple red pink tan white 
Figure 13D.12:  Combinations of Colors for Ceremonial Items in Features 
 
All of the above analysis of color is of the type referred to by cultural anthropologists as “etic” in nature:  
it is based upon the perspectives and perceptions of the outside observer.  The color identifications used 
in this analysis are dependent upon the observations of the excavators in the field and/or in the lab, to 
some degree guided by my own perceptions of color.  As noted at the beginning of this discussion, color 
perception is highly subjective, and is based not only upon individual physical capabilities, but also upon 
deeply embedded cultural norms.  Rouse (1972) has shown that these perceptual norms in turn rest 
upon even more deeply seated conceptual norms learned in childhood.  In many cases, these conceptual 
norms have dropped below the threshold of consciousness for adults raised in a particular culture.   For 
example, members of different cultures will report that they see a different number of colors in a 
rainbow; we see seven because seven is a significant symbolic number in European and Middle Eastern 
cultural traditions, even if we are not consciously aware of the impact of those traditions.   
 
By contrast, cultural anthropologists define an “emic” approach as one which relies upon the recorded 
perceptions of the culture which is being studied.  As noted above, this approach has increasingly come 
into favor among post-processualist archaeologists, and it provides an opportunity to gain insights which 
may either support, alter, or even overturn the conclusions of the etic methodologies.  Increasingly, 
especially after the passage of NAGPRA, communication with indigenous communities of this sort has 
become de rigeur for archaeologists researching the pre-European past in North America.  This method 
is directly available to ethnographers, who, once they obtain the trust of the studied communities, can 
direct pointed inquiries to their informants – while never losing sight of the possibility that these 
informants are as capable of giving out misinformation or disinformation as are members of the 
anthropologist’s own culture!     
 
Archaeologists, however, cannot interrogate the people who produced the material remains we 
excavate, because they are all dead.  The only alternative we have to obtain emic insights is to make 
contact with the descendant communities, who may retain some degree of traditional knowledge of 
their culture.  This, too, is problematic, for two reasons.  First, in the 400 years which have intervened 
between the first European settlements in Massachusetts and the present, much of that traditional 
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culture has been lost or suppressed or altered, so that it may no longer be fully accessible to members 
of the descendant communities.  Second, for the same historical reasons, indigenous people who retain 
their traditions may be reluctant to trust outside investigators and may suspect their motives – 
especially when dealing with matters which they hold most dear, which include their approach to what 
they consider sacred.  Archaeologists, in particular, are often considered complicit in the cultural 
suppression and appropriation of Native cultures in North America (and elsewhere in the world), and 
nowhere more pointedly than in the domain of spiritual values (e.g. Carmichael et al. 1994:7-8). 
 
In response to the first problem, I would propose that there are two lines of evidence which point to the 
long-term survival of indigenous cultural traditions regarding the sacred in North America.  As noted in 
the introduction to this section, many current indigenous cultures, including those in this region, have a 
common emphasis on a fourfold division of the cosmos, based upon the cardinal directions, and with 
each of these directions a color is associated:  in the case of the Wampanoag, they are red, white, black, 
and yellow: 
 
Figure 13D.13:  Local Indigenous Association of the Four Colors with the Directions 
 
Cheryl Claasen has presented substantial archaeological evidence that this fourfold division may be 
traced back at least to the Middle Archaic, based on her exhaustive analysis of burial ceremonialism in 
the Eastern Woodlands (2015).  In addition, the psychoanalyst Carl Jung has posited the existence of a 
“collective unconscious” which serves as a repository for all human experience and which may be 
accessed through dreams and visions (Jung 1969a), and his model of the structure of the psyche is also a 
fourfold one (1969b).  His perspective was strongly influenced by his study of Medieval alchemy (1970), 
which posits the same four colors as symbolizing stages in the alchemical process (nigredo, albedo, 
citrinitas, rubedo).  However, he was also sufficiently conversant with North American sacred traditions 
to have been invited to write an introduction to Gustav Neihardt’s classic biography of a Lakota wicasa 
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wakan, Black Elk Speaks (1932).  Black Elk’s famous vision was strongly conditioned by his culture’s 
perceptions of the cosmos, and it rested upon the same four colors:  black (West), white (North), red 
(East), and yellow (South).  This further suggests that these perceptions may very well be so deeply 
embedded in indigenous thought that they have persisted over long stretches of time – including the 
7,000 year long occupation of the Little League Site. 
 
In response to the second problem, I know of only one way to go about resolving it, and that is the 
traditional method used by ethnographers, which is to engage members of the indigenous communities 
and demonstrate respect for their beliefs and perspectives, so that they come to offer their trust in 
return.  This is not something which can be achieved overnight; it takes years of interacting on a 
personal basis with those members of the indigenous communities who are willing to come forward and 
speak with an outsider.  I value highly my contacts with specific members of the Wampanoag 
community (Linda Coombs and Elizabeth Perry), the Nipmuc/Mohawk community (Rolf Cachat-Schilling), 
and the Narragansett community (Doug Harris), among others, and I have relied upon their advice and 
wisdom when attempting to interpret the material culture of their ancestors. 
 
When asked about the symbolism of colors in these indigenous systems, the response of some of these 
informants have indicated to me that certain colors may be combined so as to collapse the categories 
into the familiar four, as shown in Figure 13D.14: 
 
White – white, clear 
Red – red, pink, maroon 
Yellow – brown, tan, green (?) 
Black – black, grey, purple 
Figure 13D.14:  Proposed Collapsed Color Categories 
 
At the Little League site, these four colors are most strongly represented in white and clear quartz 
polished pebbles and crystals (81.0%), red and maroon hematite paintstones (84.4%); brown and tan 
limonite paintstones (52.8%) and tan quartz and quartzite polished pebbles (32.4%); and black graphite 
paintstones (36.9%) and grey and black siltstone rods (38.2%), respectively.  It is unclear to which of the 
four categories the banded items – mostly polished pebbles – should be assigned, since for the most 
part they are banded black and white, or white and clear.  They will not be considered in the following 
analysis.  There are only 57 of them associated with features (0.2% of the total), as compared with the 
other four colors, all of which have quantities in the thousands. 
 
Two testable hypotheses emerge from the reduction of color categories to the four recognized as 
important by local indigenous people.  The first is that deposits in features will include examples of all 
four colors.  The second is that one or another color may predominate in a particular feature, even when 
the other colors are present.  As Figure 13D.15 below shows, the majority of features do indeed contain 
ceremonial items of all four colors.  Nine of the features with only one color, six of the features with only 
two colors, and four of the features with only three colors which lacked ceremonial  items classified as 
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yellow were excavated prior to the 2006 season.  As noted above, it was only in that season that the 
presence of limonite – whose brown and tan variants are within the yellow category – was widely 
recognized.  Similarly, three of the same features with only one color, and one of the same features with 
only two colors which lacked ceremonial items classified as white, were excavated prior to the 1999 
season.  As noted above, it was only in that season that polished pebbles, the majority of which are 
white, were recognized.  Assuming that ceremonial items of these two types in these features may have 
been overlooked, the total number of features with three and four colors may have been even greater.  
This tends to confirm the first hypothesis, that there was a preference for depositing ceremonial items 
of all four colors in features. 
# of Colors # of Features % 
1 15 8.0% 
2 18 9.6% 
3 33 17.6% 
4 121 64.7% 
Total 187   
Figure 13D.15:  Distribution of the Four Colors in Features 
 
To explore the second hypothesis, an arbitrary assumption has been made that “dominance” of one or 
more colors within a feature consists of the total number of ceremonial items of that color in the 
feature exceeding that of its nearest color neighbor by a factor of > 2.0.  Obviously, all of the features 
with only one color meet this criterion.  In addition, all of the features with only two colors meet the 
criterion for either one of the two colors or for the two of them combined.  For features with ceremonial 
items of three or four colors, one or two colors are dominant in the majority of cases, but there are a 
significant number (21.2% for three-color features, 44.6% for four-color features) in which no color 
dominates.  There were no features in which the numbers were absolutely equal, but in 18 of the 
features with no dominant color (29.5%), the percentages deviated from 25.0% by < 15.0%.  The results 
are shown in Figure 13D.15: 
 
Color(s) 1 2 3 4 Total 
Black 8 8 6 27 49 
Red 2 2 11 12 27 
Yellow 1 1 1 2 5 
White 4 2 1 3 10 
Black/Red 0 3 4 16 23 
Black/Yellow 0 0 0 1 1 
Black/White 0 1 0 1 2 
Red/Yellow 0 0 3 0 3 
Red/White 0 1 0 3 4 
Yellow/White 0 0 0 2 2 
No Dominance 0 0 7 54 61 
Total 15 18 33 121 187 
Figure 13D.15:  Dominant Colors of Ceremonial Items in Features 
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All ten possible combinations exist, though in very variable proportions.  The frequencies were summed 
for all four colors, duplicating the color where paired colors were dominant.  The results are shown in 
Figure 13D.16: 
 
Color(s) 1 2 3 4 Total 
Black 8 12 10 45 75 
Red 2 6 18 31 57 
Yellow 1 2 4 5 12 
White 4 4 1 7 16 
Figure 13D.16:  Dominant Colors of Ceremonial Items, Combined Totals 
 
The total number of features in which each color is dominant is correlated with the total number of 
ceremonial items of that color from all features.  A Spearman Rho test showed a correlation between 
the ranks of 0.994, which is significant at the .01 confidence interval for four degrees of freedom.   
 
In conclusion, it does appear that there was some deliberate selectivity in the quantities of ceremonial 
items of particular colors which were assembled for deposit in the bottoms of the features. Black and 
red clearly predominated, both alone and in combination with other colors.   It would not be 
appropriate for me to speculate upon the meaning of this variation – whether, for example, a ceremony 
in which there was a predominance of black ceremonial items differed in its purpose or practice from 
one in which there was a predominance of red ones.  It is up to the indigenous people to explain this, if 
they wish to do so.  So far, they have not come forward on what for them may be a very sensitive topic.  
It imay be interesting to note, however, that there is one regional material – brown chert – which, when 
heat-treated, changes color from brown (i.e., yellow) to red. 
 
 
E.  Shape 
Following the 2016 field season, Rachel Mulroy, a Bridgewater State University student who had worked 
at the site during the 2014 and 2015 seasons, undertook a study of polished pebbles, to establish 
patterns of distribution, as a senior thesis project under my supervision.  The results of this investigation 
were subsequently published in the Bulletin of the Massachusetts Archaeological Society (Mulroy 2017).  
While her study also investigated materials and colors, which have been covered in previous sections of 
this chapter, Mulroy also developed an innovative approach to pebble shape.  A random sample of 
polished pebbles consisting of fifteen different lithic materials was drawn from the total, by using a 
random number generator to select 500 polished pebbles by artifact number from a total population of 
4,507 polished pebbles.  A chi-square test on the distribution of materials in the sample as compared 
with the total recovered by that time provided a value of 8.5, which is lower than the critical value of 
12.59 at the .05 confidence interval for six degrees of freedom.  Thus, the sample may be considered 
representative of the population. 
 
Mulroy defined three general categories of shape, based on the visual inspection of the samples and the 
use of the metric measurements recorded at laboratory sessions during the field schools:  rounded, 
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polyhedral, broken, and “other”.  She further subdivided the non-broken categories into sub-categories, 
as follows: 
 
  Rounded – oval, discoidal, spheroid 
  Polyhedral – cuboid, rectangular, pyramidal, tetrahedral, pentagonal 
  Other – kidney-shaped, cylindrical, indiscernible shape 
Figure 13E.1:  Subcategories of Polished Pebble Shapes 
 
Her shape definitions are below: 
 
Ovals “exhibit a prolate, ellipsoidal shape (where a = length, b = width, and c = thickness: a > b = 
c, approximately). While some exhibit curvature across the entire surface, others may have one 
side that they rest on.  However, these are different from discs because they exhibit curvature 
more typically associated with an ellipsoid whereas discs are more typically flat in appearance. 
Some of these ovals are also slightly scalene in appearance, but are certainly not triangular.” 
 
Discoidals “are inherently flat in appearance, with a circular or ellipsoid perimeter. They are 
different from ovals in curvature and overall thickness. These pebbles sit flat on a smooth 
surface, as a coin would. They are longer and wider than they are thick (where a > b and b > c) 
but thickness is not uniform. Some lean toward scalene in appearance, but their overall rounded 
parameter and flatness qualifies them as discs.” 
Spheroids “exhibit a distinctive, ball-shape (a = b = c). Their appearance is confirmed by the 
 measurements within the spreadsheet when analyzing length, width and thickness, as noted 
 above.” 
 
Cuboids:  “The measurements of the length and width or the width and thickness of these 
 pebbles is practically equal. They have six faces and clearly defined angles.” 
 
Rectangles “are longer than cubes. While some have sharp angles, others have rounded corners. 
These were classified as rectangles and not as ovals because they tend to exhibit six faces and 
are more angular than ovals.” 
Pyramidals ”are distinguished from triangular polyhedrons by their bases. They are not cones, 
because they clearly exhibit angular – not smooth – sides. Each rests steadily on its base, but 
they are variable in height and width. Some are longer than others. These differ from triangular, 
pentagonal and rectangular polyhedrons in the sample because they have an apparent apex.”  
Tetrahedrons “are triangular in appearance. They are not pyramids because they lack an even 
base and an apex. They do not fall under other categories of polyhedrons because they lack the 
mandatory number of sides and faces. They might have rounded corners or edges, but lack the 
curvature of ellipsoids and have identifiable sides.“ 
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Pentagonals “are few in quantity but different from other pebbles in the typology in that they 
don’t fit into an established category but all also have five sides.” 
Kidney-Shaped “are recognizable by their kidney bean-like appearance. Their perimeter is 
 convex on one side and slightly concave on the other.”  
 
Cylindricals “exhibit curvature along their length and ellipsoid ends, where a > b = c. 
 Although they are similar compared to ovals in that they exhibit lengths that are longer than 
 their widths, cylindrical pebbles have thicknesses that match their width whereas ovals do not.” 
 
Indiscernible Shapes:  “Some difficulty arose in the diagnosis of several polished  
 pebbles, as they didn’t quite fit into one shape group or another, and do not seem to be  of any 
 definable shape. These indiscernible shapes will be classified as such for shape analysis.” 
 
The results of the analysis, by lithic material, are shown in Figure 13E.2: 














Oval       2 8   2 2   132 7 139 
Disc     2 4 15     2 1 62 1 63 
Sphere     1   1         32 1 33 
Cube       1 2         17 1 18 
Rectangular   1 1 3 3     1   28 4 32 
Pyramid       2 8   1     27 5 32 
Tetrahedral       1 1         30 2 32 
Pentagonal       1           3 2 5 
Kidney         1 1       17   17 
Cylindrical                   2 1 3 
Indiscernible 1       1         18 2 20 
Total 1 1 4 14 40 1 3 5 1 368 26 464 
Figure 13E.1:  Distribution of Unbroken Polished Pebble Shapes by Material 
It is obvious that oval and disc-shaped pebbles were preferred, constituting a combined 51.2% of the 
sample.  Spherical, rectangular, pyramidal, and tetrahedral were almost equal in frequency, at 8.1 – 
8.4% each.  Cubical, kidney-shaped, and indiscernible had lower frequencies, from 4.3 -5.1% each.  
Cylindrical and pentagonal shaped pebbles were quite rare, at 0.7% and 1.3%, respectively.   
 
Following a suggestion from Wampanoag tribal member Clyde Andrade (2015) that the pebbles might 
have been collected from a beach or river with a preference for smoother, rounder pebbles, Mulroy 
conducted a comparative analysis using samples from local beaches and rivers, to determine whether 
the degree of polish on the archaeological specimens could have been caused by natural forces.  This 
analysis was inconclusive; however, she also examined some unmodified pebbles which had been 
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placed inside a gourd rattle in the Robbins Museum of Archaeology, visitors to which were encouraged 
to shake the rattle, over a ten-year period.  The stones in the rattle had definitely become more polished 
as a result of repeated friction with each other.  This suggests the possibility that the polished pebbles at 
the site had been placed in rattles made of organic materials which over the course of time had 
decayed.  Rattles are one of the primary instruments used by shamans in their ceremonies (Eliade 1951). 
 
Mulroy also examined broken polished pebbles, defining them as follows: 
 
Broken After Polishing:  “These pebbles are polished, and have since been broken. This is 
 discernible from the lack of polish where the break occurred, while the rest of the pebble has 
 evident polish.” 
Broken Prior to Polishing:  “These pebbles exhibit a likely break location that has been 
 polished over in such a way that it is now polished all over.” 
Broken with Different Stages of Polishing: “In these cases, the polishing does not occur 
uniformly across the pebble, suggesting it underwent a process of polishing at different times 
prior to deposition. For instance, a pebble may be polished, then break in some way, after which 
the spot where the break is becomes polished but not to an equal extent that it matches the 
original polish. Or, this occurs more than once on the same pebble – with the original polished 
surface being the smoothest, then one broken spot being less so and a third spot being even less 
so or not polished at all. This may indicate consistent battering.” 
Polished Pebble Sherds:  “These are often of indiscernible shape, with the appearance of an orange 
slice. The side exhibiting curvature is the most polished, while the other two sides show less polish or no 
polish at all. This suggests this type of polished pebble is a sherd – flaked off intentionally or 
unintentionally at some point during the process of polishing.”  
 
These were examined by level, to determine whether the breakage was associated with post-













A3 9 3 1 3 16 
B2 18 14 10 8 50 
B1 11 6 2 4 23 
C 17 9 4 8 38 
Balk/Wash/Fill 2 0 1 3 6 
Total 57 32 18 26 133 




The elevated proportion of broken polished pebbles below the plow zone suggests that the breakage 
occurred prior to plowing, and probably prior to the deposition of the pebbles in the features.  Possibly, 
if the pebbles were inside of rattles they could have been broken through friction and then repolished 
upon repeated reuse. 
 
Mulroy’s study was replicated by the author, again based upon the evaluation of 500 polished pebbles 
chosen at random from the 2017 and 2018 recoveries.  The results were relatively comparable to the 





dony Chert Felsite Gabbro Granite 
Grano-
diorite Hornfels Quartz Quartzite Total 
cube 0 0 0 0 0 0 0 0 1 5 2 8 
cylinder 1 0 0 0 1 0 0 1 0 10 1 14 
disc 1 0 0 4 4 1 1 5 0 11 2 29 
indeterminate 0 1 0 3 9 0 0 2 1 26 17 59 
kidney bean 0 0 0 0 5 0 0 2 0 1 0 8 
oval 3 0 0 9 21 0 1 12 0 85 23 154 
pentagonal 0 0 0 0 0 0 0 0 0 2 0 2 
pyramid 0 0 1 0 0 0 1 0 0 4 2 8 
rectangle 0 0 0 0 3 0 0 0 0 5 1 9 
sphere 0 0 0 1 6 1 0 1 0 34 2 45 
tetrahedral 1 0 0 2 6 0 0 1 0 28 18 56 
broken after 
polishing 2 0 1 0 3 0 0 0 0 34 16 56 
broken before 
polishing 2 0 0 1 3 0 0 0 1 26 19 52 
Total 10 1 2 20 61 2 3 24 3 271 103 500 
Figure 13E.4:  Distribution of Polished Pebbles from New Sample by Lithic Type 
 
A Spearman Rank-Order comparison between the two sets returned a value of 0.554, which is significant 
at the .10 confidence interval for 13 degrees of freedom.  Some of the variance may be accounted for by 
slightly different type definitions.  For example, I considered cylinders to have Width:Thickness ratios of 
<1.10 while Mulroy may have used a more restrictive definition.  I considered rectangles to have a 
Length:Width ratio of >1.33, while Mulroy may have used a broader definition.   
 






A3 11 10 21 
B1 1 1 2 
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B2 30 36 66 
C 7 3 10 
FILL 3 4 7 
BURROW 0 1 1 
BALK 0 1 1 
Total 52 56 108 
Figure 13E.5:  Distribution of New Sample of Broken Polished Pebbles by Level 
 
As with the original study, the concentration of broken polished pebbles in feature soils strongly 
indicates that the breakage was not due to post-occupational plowing activities. 
 
A similar study of shapes was conducted with the stone rods, using the metric data recorded in the 
laboratory.  As an index of their cylindrical form, the ratio of width to thickness was calculated, as shown 
in Figure 13E.6 below: 
 
 
Figure 13E.6:  Stone Rods, Index of Cylindricality 
 
The average ratio is 1.65.  These ratios are unaffected by the length of the rod.  As shown in Figure 13E.7 
below, average rod length remained tightly clustered around the average of 14.38 mm irrespective of 





















Figure 13E.7:  Stone Rods, Comparison of Average Length with Width to Thickness Ratio 
 
This suggests that, though they may have been natural products of river action, rods were deliberately 
chosen for their shape characteristics. 
 
F.  Stone Structures 
The goal of the 2016 Locational Survey was to extend our survey grid to connect Terrace Two with 
Terrace One.  In the course of doing this, we penetrated further eastwards on Terrace Two than the 
1996 Locational Survey had done, and we encountered a stone row running across our transect line at 
N10E88-89.  At first, I assumed that this was just a side wall associated with the long boundary wall 
which runs across the northern edge of the site, which we had encountered before on all three terraces.  
But then I noticed a small stone pile on the ground about 10 meters to the west of the row.  I took 
azimuth measurements on the stone row and found that it does not intersect the northern wall at 90o, 
as would be expected of a post-Contact wall, but at 97o.   Since the orientation of the northern wall is at 
130o east of magnetic north, this means that the orientation of the row is 227o east of magnetic north, 
or 212o true.  This corresponds to winter solstice sunset/summer solstice sunrise, which is well known to 
be associated with local Native American ceremonial observances (e.g., Narragansett Indian Tribe 2016).  
In addition, the northern wall is in most places two or three courses high, whereas the stone row for 
most of its length is only one course high.  While the northern wall continues (with a gap, probably due 
to the emplacement of the powerline) onto the First Terrace, the stone row ends abruptly about 25 m 
south of the junction with the wall.  Thus, unlike the wall, it does not bound anything.  Last, the northern 
wall contains some chunks of modern concrete and cinderblock, which are absent from the stone row; 
while the stone row contains some white quartz cobbles, which are absent from the wall.   
These characteristics, and its proximity to the stone pile, convinced me that the row was more likely a 
Native American ceremonial structure, associated with the stone pile.  Accordingly, the stone pile and 
the stone row were given feature numbers, Features #237 and #238, respectively.  No excavation was 























Width to Thickness Ratio 
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excavation unit just to the east of the wall, N09E90, contained a high concentration of ceremonial items 
associated with Feature #232.  Native American visitors to the site have confirmed that these two 
structures are indeed ceremonial in nature (Cachat-Schilling 2018).  In addition to these two definite 
stone structures, there was a possible excavated stone circle in units S05/06E55, Sub-feature #226.2.  
This appeared to consist of an outer ring of stones, a ring of reddened soil concentric to it, and an inner 
cluster of stones, as shown in Figure 6.36.  A second ring consisting of piles of small stones with an area 
of reddened soil within it was found within Feature #79 on Terrace Three. 
 
The subject of Native American ceremonial stonework is a controversial topic in American archaeology.  
In some areas, such as the Southeast, there is general recognition that many stone structures were 
constructed by indigenous peoples, both before and after European contact (e.g. Holtstein 2010).  A 
nationwide survey of state and territorial historic preservation offices (Moore and Weiss 2016) found 
that almost all of them accept the proposition that at least some stonework was of indigenous origin.  
However, they observed that the Massachusetts Historical Commission is a notable exception to this.  
The Commission’s dogmatic and inflexible position is reflected in their website: 
 
 Piles or continuous walls of fieldstones are common in rural Massachusetts wherever there are 
rocky soils. When historians and archaeologists have conducted thorough, professional research 
into such stone piles, they have invariably shown that these features are not associated with the 
Native American settlement of Massachusetts. When it is possible to determine their origin, 
stone piles prove to be related to agricultural activities such as clearing of fields for pasture or 
cultivation, and/or marking property bounds during the eighteenth and nineteenth centuries, 
pursuits that were once much more common in what may now be residential suburbs.  Because 
stone piles or walls often marked property lines or boundaries between different land uses such 
as pasture and woodlot, they are often in a linear row or other geometric pattern, some of 
which may be consistent with cardinal compass points, solstice sunrises or sunsets, or other 
celestial phenomena.  (MHC 2017; emphasis mine) 
 
This claim, unsubstantiated by any documentation, runs counter to a growing body of evidence, derived 
from both archaeological investigations (e.g. Blancke and Spiess 2006) and numerous cases of historical 
documentation going back as far as 1624 in Virginia (Smith 2003 [1624]) and 1657 in Massachusetts 
(Norton 1923:3-4).  It appears that the principal reason that this extreme position emerged in the 1980s 
was to counter equally extreme claims made by hyperdiffusionist non-professional archaeologists that 
the stone structures were the work of pre-Columbian transatlantic explorers (e.g.  Fell 1976).  But the 
insistence that Native Americans never built stone structures has led to the destruction of many of what 
the descendent communties consider to be sacred monuments.  It has outraged the them, and this has 
led to two strongly worded resolutions on the part of an umbrella organization, the United South and 
East Tribes, inc., consisting of the Federally recognized tribes from Texas to Maine.  In these resolutions, 
the tribes claim these structures as elements of their “sacred ceremonial stone landscapes,” and they 
request that “the Federal departments and agencies facilitate regional workshops between Tribes, State 
Historic Preservation Offices, archaeologists and Federal Departments and Agencies to facilitate a better 
comprehension of these concerns and a correction in these dismissive and destructive local policies.” 
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(USET 2003, 2007).  To date, no such workshops have been held by MHC, which maintains an active 
disinterest in including sites containing these structures in their inventory of pre-Contact sites.   
 
At the time Features #237 and #238 were identified, I was engaged in a long-term research project on 
indigenous stonework throughout the eastern seaboard of the U.S. and Canada, which resulted in the 
publication of a monograph on this subject (Hoffman 2019a).  In documenting over 5,500 sites 
containing ca 40,000 individual stone monuments throughout the region, I developed quantitative 
parameters similar to those used in this study (see Chapter Fifteen).  I identified a total of 18 different 
types of structures, and examined their environmental parameters (elevation, distance to water, slope, 
distance to fault, distance to head-of-tide, stream rank, soil fertility, distance to watershed boundary, 
nearest water type, environmental setting, azimuth, and distance to nearest neighbor).  I also examined 
which types of structures most often recur in combination – which they do in 30.3% of all cases.  The 
most frequent combination is that of stone piles and stone rows (499 cases), just as we have at the Little 
League site (Features #237 and #238 were recorded too late to be included in the book).  Solstice and 
equinox sunrises and sunsets accounted for 50.9% of the 417 sites for which azimuth could be recorded.  
As it happens, by far the highest number of such sites in the region is in Massachusetts (now over 
2,100), which makes the intransigent attitude of MHC all the more perplexing and frustrating.  In the 
course of the research undertaken at MHC to be described in Chapter Fifteen in 2019, I offered to 
submit site inventory forms for fifty stone structure sites in the vicinity of the Little League Site in my 
inventory, if they would send me blank copies of the forms.  This request was met with silence. 
 
As will be shown in Chapter Fifteen, the stone structures at the site are part of a larger pattern of stone 
structure sites throughout the region, as a part of a larger settlement system.  Especially given the high 
concentration of ceremonial items at the site, it is not entirely surprising to find them accompanied by 
stone structures, especially those related to key points in the annual ceremonial cycle.   Thus, their 
presence at the Little League site is to be considered as a further indicator of ceremonial activity. 
 
 
G.  Possible Sweatlodge 
There was an unusually heavy concentration of fire-cracked rock in units S35-40W40-45 (density = 8,680 
per square meter), as noted in Chapter Ten.  It includes Features #118 and #120, in units S40W40 and 
S35W40, respectively.  Units S35W45 and S40W45 lacked features.  However, neither of the features 
are hearths, so  It is possible that this part of the site was the staging area for a sweatlodge, as it is close 
to the original course of Raven Brook, which could have been used to provide cold water for the steam 
(Butler 1945, MacDonald 1987).  A similar concentration was recovered from the Yukl Pond site in Gill, 
Massachusetts (Mulholland et al. 1993) and was interpreted in this way:  “with outside fires used to heat 
rocks for steam generation inside the lodge.”  
Sweatlodge ceremonies were observed as early as 1643 by Roger Williams, who noted them in his 
Narragansett word list:  
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Pesuponck, a hot house. This Hot house is a kind of little cell or cave, six or eight feet over, 
round, made on the side of a hill (commonly by some Rivulet or Brook); into this frequently the 
men enter after they have exceedingly heated it with store of wood, laid upon an heape of 
stones in the midle. When they have taken out the fire, the stones keepe still a great heat. 
(Williams 1643:197) 
Cheryl Claasen, in her inventory of Archaic sites in the Eastern Woodlands, notes that: 
Chapman (1975:195-199) has proposed that the dense concentration of river rock found in 
surface contexts in Early Archaic sites along the Little Tennessee River were sweat lodge 
cleanouts. . . The sweat lodge was and is itself a ritual facility.  As a cave/womb with water 
transformed into steam, it creates a fertility context and a small cave.” (Claasen 2015:311). 
I suggested this scenario to Rolf Cachat-Schilling, who as a Nipmuc/Mohawk descendant is conversant 
with indigenous practices, and I described the contents of the four units to him.  He indicated (2020) 
that there was a strong possibility that this area was indeed associated with a sweat lodge, and 
furthermore that in Algonkian practice such facilities were gender-specific.  He predicted that, if a lodge 
in this part of the site were for men, there should be a similar facility for women on the opposite side of 
the terrace.  Unfortunately, this is the area which has been thoroughly disturbed by the construction of 
the ballfields, so it is impossible to know whether or not it was present.  He also suggested that the 
arkose flake scatter in Feature #120 could have been from a later occupation at the site.  While there is 
no stratigraphic evidence to confirm or disconfirm this, a tabulation of the relative depths of arkose 
artifacts and debitage and of fire-cracked rock in Feature #120 does suggest that the arkose is somewhat 
higher in the soil column than the fire-cracked rock, as shown in Figure 13G.1.  The numbers in the 
vertical scale are inverted, and show depth below junction in 5 cm levels:  6 = B2-01; 1 = B2-06. 
 
Figure 13G.1:  Distribution of Arkose and Fire-Cracked Rock in Feature #120 











The only photographic record I have from this area is a view of the scatter of arkose debitage in Feature 
#120, which also shows some fire-cracked rocks, especially in the northwest corner, as shown in Figure 
13G.2.  This suggests at least the possibility that this portion of the site was either a staging area or a 
“cleanout” area for a nearby sweatlodge. 
 






Continuity and Change:  Chronology at the Little League Site 
 
 
A.  Absolute Dating Methods 
Archaeologists have two general types of methods at their disposal for determining the ages of sites.  
First, there are a number of methods of absolute dating, which provide an estimation of the age of the 
site in terms of calendar years.  Radiocarbon dating is the method most frequently used.  It is based 
upon the radioactive decay of an isotope of carbon, C14, whose half-life is calculated at 5,570 years.  This 
method can be applied to any organic material, but most often it is done on wood charcoal, which is 
commonly found at most sites.  While there are numerous problems with both the precision and 
accuracy of this method, it is relatively reliable within the range of 50,000 years ago to 150 years ago – 
after which, industrial use of fossil fuels has altered the balance of the isotopes of carbon in the earth’s 
atmosphere to the point where it is no longer usable (Keeling 1979).  Radiocarbon dates are statements 
of statistical probability, accompanied by a margin of error (the standard deviation), represented by 
lower case Greek letter sigma (σ).   
A total of 27 radiocarbon dates have been obtained from the Little League Site.  The raw dates (listed as 
“BP” for “before present” = 1950 A.D.) received from the laboratory (all but one were processed at 
Geochron Laboratories in Chelmsford, MA) must be calibrated to tree ring dates, which are more 
accurate, and the calibrated dates are listed as “bp”.  Calibrated dates were calculated using the Calib 
program, (http://calib.org/calib/, revision 8.2; Stuiver and Reimer 2020).  Both versions of the date must 
be reported (Little 1997).  Tree ring dating (dendrochronology) itself has also been used in one instance 
at the Little League Site, as noted in Chapter Two.  A correction for another isotope of carbon, C13, based 
on the differential absorption of the isotopes of carbon by plants, is also included, listed as δC13.  These 
dates are reported in Figure 14A.1 below.  The right-most column provides the depth below the junction 
of the plow zone and the subsoil (BJ) at which the sample was extracted.  As will be noted, there are two 
dates for Feature #221.  This was the result of a laboratory error:  they were sent two samples from the 
2018 season from the same small sub-feature, but they lost the paperwork and assumed that I wanted 
two separate dates run.  There is no question but that the charcoal derived from the same event, but 
the dates are very disparate.  The laboratory had no explanation for this discrepancy, nor could they 
suggest which of the two dates was more reliable.  A subsequent sample from Feature #226 from the 
2019 season overlaps completely with the earlier of the two dates at one standard deviation, but the 
two features are more than 25 meters apart. The later date overlaps completely with several other 
dates from Terrace Three, so this problem is difficult to resolve. 
When all of the calibrated dates are considered at the range of two standard deviations, which is normal 
for archaeological analysis, they cover the entire range of pre-European occupation at the site, with only 
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two gaps:  from 8244 to 7659 bp (between Features #98 and #226) and from 5166 to 4776 bp (between 
Features #50 and #102). 
Terrace One 
        Mean (BP) + σ Calib Mean (bp) δC13 Lab # Feature # Unit Depth(BJ) 
5350 + 40 6261 6020 -26.1 GX-33566 179 S29E149 10-15 
3520 + 80 3693 3897 -25.7 GX-33739 187.1 S20E110 25-30 
3400 + 100 3647 -26.6 GX-33768 195.4 S56E114 20-25 
790 + 70 961 785 -27.8 GX-33565 159.1 S54E125 20-25 
 
        
         Terrace Two 
        Mean (BP) + σ Calib Mean (bp) δC13 Lab # Feature # Unit Depth(BJ) 
6360 + 220 7219 -26.4 GX-124339 226 N06E55 20-30 
6120 + 290 7040 -24.9 GX-124267 221.1 N10E29 50-55 
4890 + 70 5685 5590 -27.1 β-101832 12 N32E52 5-10 
3530 + 160 3843 -25.3 GX-124268 221.1 N10E29 45-50 
2840 + 140 3013 -25.8 GX-124354 236 N04E85 10-30 
1940 + 120 1899 -25.8 GX-124064 218.1 N25E45SW 10-15 
         
         Terrace Three 
        Mean (B.P.) + σ Calib Mean (bp) δC13 Lab # Feature # Unit Depth(BJ) 
8060 + 200 9243 8644 -25.7 GX-32948 98 S70W20 5-10 
6250 + 80 7295 7020 -25.8 GX-31195 19 S15W29 5-15 
5770 + 120 6723 6411 -25.8 GX-27301 74 S15W00 15-40 
5110 + 160 6165 5658 -25.9 GX-26236 34 S24W10SW 10-30 
4770 + 50 5648 5318 -26.2 GX-27259 27 S11W09 5-25 
4740 + 80 5590 5326 -26.4 GX-26237 50 S79W15SE 10-35 
3850 + 140 4496 4007 -25.8 GX-32949 102.1 S60W20 13-20 
3790 + 110 4406 3986 -26.0 GX-27302 67 S11W30 5-20 
3640 + 80 4087 3835 -26.1 GX-27260 46.6 S10W34 45-50 
3240 + 140 3685 3271 -25.2 GX-32750 83 S50W10 10-25 
3010 + 40 3340 3076 -25.4 GX-26235 28 N20W24NW 10-20 
2990 + 70 3322 3076 -26.7 GX-27261 69.1 S15W04 10-20 
2870 + 270 3371 2745 -25.8 GX-32946 99 S55W15 5-25 
2460 + 120 2706 2380 -26.4 GX-33097 123.5 S25W40      10-15 
2200 + 100 2121 2342 -27.2 GX-32751 96.1 S50W20 0-5 
1315 + 260 1519 952 -27.1 GX-33098 126 S40E00 15-20 
1130 + 100 1171 956 -25.8 GX-32947 111.1 S80W40NE 10-29 
Figure 14A.1:  Radiocarbon Dates from the Little League Site 
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There are several other methods of absolute dating in use, including, in the case of the Little League Site, 
Optically Stimulated Luminescence (OSL).  This method relies upon the absorption of sunlight by ground 
surfaces, which alters their electron composition, and this alteration is retained once the surface is 
buried.  It is claimed (Mahan 2014) that this method is actually more accurate than radiocarbon.  One 
OSL date has been obtained from Feature #187.1 at the Little League Site, but at 5670+260 B.P. it does 
not overlap at 2 standard deviations with the associated radiocarbon date, taken from the same depth 
below junction, which is another source of controversy.  It does, however, overlap with the oldest 
radiocarbon date from Terrace One, but these features are even further apart than are Features #221 
and #226, by over 40 meters, so this incongruity also remains unresolved. 
Some post-Contact materials are provided with dates imprinted onto them; for example, coins.  These 
dates provide a firm terminus post quem, a final date after which the deposition must have happened, 
but they do not indicate how long after.  Other materials, like the iron wire found at the site, have a 
terminus post quem based upon the first year of their manufacture, which can be established through 
records.  Documentary records can also provide evidence of historic land use practices and the date of 
their inception.  All of these sources have been employed for post-Contact materials at the Little League 
Site, but in the absence of historical documentation they cannot be used for pre-Contact materials. 
 
B.  Relative Dating Methods 
Second, there are several methods of relative dating, which provide the sequence of events at a site 
without attaching any point in the sequence to a calendar date.  One method of relative dating is 
stratigraphy, the sequence of soil layers present at the site, for which a principle known as Steno’s Law 
of Superposition is applied:  the deeper strata are older than those higher up in the soil column, unless 
there has been an “unconformity” – a C- or N- transform that has altered the sequence of soils (Harris 
1979).  Outside of floodplain sites and coastal shell middens, this method is not particularly useful for 
pre-Contact sites in the Northeast, and one cannot assume that more deeply buried artifacts within the 
same soil horizon are older than those above them, or at least not older by very much time.  However, 
the division between pre-Contact occupations and post-Contact farming methods is clearly marked at 
most sites by the presence of a plow zone.  This definitely includes the Little League Site, as noted in 
Chapter Five.  In a few cases, it has been possible to determine that later features cut into earlier ones, 
providing for some stratigraphic sequencing.  This applies to the two post-Contact trash pits on Terrace 
Two, Features #239 and #240, which intruded into pre-Contact Features #236 and #226, respectively.  
During the Data Recovery operation and later Site Examination operation on Terrace Three, several of 
the more fully excavated features were found to have boundaries which intruded upon one another:  
specifically Features #27, #40, and #69; Features #19 and #67; Features #36 and #86; and Features #50 
and #105.  However, in none of these cases was it possible to determine on the basis of soil profiles 
which feature in each group was older.  At least in the cases of Features #27 and #69, and of #19 and 
#67, radiocarbon dates indicate that the first of the pair is older than the second.  As noted in Chapter 
Five, the contents of the topsoil overlying features and of the C zone soil underlying them are 
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statistically essentially the same as those within the feature itself, so for analytical purposes in some of 
the discussion which follows, all of the contents of excavation units containing features will be treated 
together, with the sole exception of fill zones. 
The span of pre-Contact human occupation of the region, now considered to be in excess of 12,000 
years, is divided by archaeologists into eight phases or periods, as shown in Figure 14B.1.  These phases 
are expressed in terms of radiocarbon years (calibrated), and are conveniently bounded by the ends of 
millennia, though this surely does not correspond to any kind of indigenous reckoning of time.   Each 
period is accompanied by a two-letter code which will be used in subsequent tables.  As will be detailed 
later in this chapter, each phase is thought to be associated with specific cultural features, including 
artifact types.  The dated features from the site which are associated with each period are listed in the 
third column, based upon their calibrated dates. 
Phase Duration (bp) Dated Feature(s) 
Paleo-Indian (PI) 12,000 - 9,000 none 
Early Archaic (EA)   9,000 - 8,000 98 
Middle Archaic (MA)   8,000 - 6,000 19, 34, 74, 179, 221, 226 
Late Archaic (LA)   6,000 - 4,000 12, 27, 50, 67, 102, 187 
Transitional Archaic (TA)   4,000 – 2,700 
28, 46, 69, 83, 99,187,195, 
221, 236 
Early Woodland (EW)   2,700 - 2,000 96,123 
Middle Woodland (MW)   2,000 - 1,200 126, 218 
Late Woodland (LW)   1,200 -  500 111, 159 
Figure 14B.1:  Pre-Contact Periods and Dated Features 
These phases are followed by seven stages of post-Contact occupations (DePaoli and Farkas 1982), 
which are also marked by important social and technological developments.  These are expressed in 
terms of calendar years, as follows: 
Period Dates 
Contact and Plantation  1500 – 1675 A.D. 
Colonial  1675 – 1775 A.D. 
Federal  1775 – 1830 A.D. 
Early Industrial  1830 – 1870 A.D. 
Late Industrial  1870 – 1915 A.D. 
Early Modern  1915 – 1940 A.D. 
Modern  1940 A.D. – present 
Figure 14B.2:  Post-Contact Periods in Southeastern Massachusetts 
Another frequently employed method of relative dating is the use of artifact typologies, under the 
assumption that styles will have emerged during certain phases, become popular, and faded out over 
time.  Some of these types are considered to be diagnostic of particular periods.  This is obviously the 
case in consumer-oriented economies fueled by mass production, where we have historic 
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documentation of the date of innovation, spread, and decline of styles, but it is much less clear with pre-
industrial economies, as noted in the discussion of projectile point types in Chapter Seven.  
Nevertheless, the progression of styles, particularly of projectile points, may be used to document 
changes at the Little League Site.  Figure 14B.3 displays the diagnostic types (mostly projectile points) 
found in association with features, along with their expected ages.   
This method, too, is problematic, because some types appear to have had very long periods of use, well 
beyond the phases traditionally used by archaeologists to structure our understanding of the past.  For 
example, Neville, Neville Variant, Stark, and Merrimack points were defined by Dincauze (1976) as 
diagnostic of the Middle Archaic period in the Northeast, and many archaeologists have since used them 
to define the ages of sites in the absence of other chronological indicators.  At the Little League site, 
eleven features, #19, #27 (2), #34 (2), #36, #40, #66, #69, #108, #126, #210, and #216, were associated 
with points of these four types.   The radiocarbon date from Feature #19 is reliably Middle Archaic, but 
Features #27 and #34 have radiocarbon dates in the Late Archaic period, while Feature #69 has a 
radiocarbon date in the Transitional Archaic period and Feature #126 has a Middle Woodland 
radiocarbon date.  However, this is by no means atypical of these point types; there are in fact 
numerous sites in the Northeast with Late Archaic and Transitional Archaic dates closely associated with 
them (Hoffman 1991).   Similarly, Small Stemmed (also known as Wading River or Squibnocket 
Stemmed) points were defined by Ritchie (1969, 1971) as diagnostic of the later phase of the Late 
Archaic period (ca 4500 – 4000 B.P.).  Seventeen of these points have been found in association with 
features, #27 (4), #28, #35 (2), #71, #91, #150, #159 (2), #166, #175, #185, #187, and #220.  However, 
Features #28 and #187 have radiocarbon dates in the Transitional Archaic period; Feature #159 has a 
Late Woodland radiocarbon date; and the Late Archaic radiocarbon date from Feature #27 is older than 
4500 B.P.  This long temporal spread is not unusual for points of this type at other sites.  Many 
archaeologists, following Filios (1989), now consider Small Stemmed points to extend from the Late 
Archaic through the Transitional Archaic and Early Woodland periods, with a few examples as late as the 
Late Woodland (Waller 2016).   For this reason, these four types are not very useful as chronological 
markers, except as termini post quem.  They have been eliminated from consideration in the discussion 
attributing features to phases which follows.  A total of 30 features remain which contained artifacts 
considered to be diagnostic of a particular pre-Contact time period (all points unless otherwise noted), 
as shown in Figure14B.3: 
Type Associated Features Age 
Winged Atl-Atl Weight 98 EA,MA 
Snappet 153 MA 
Neville 19, 34, 36, 40, 66, 126, 210 MA,LA 
Neville Variant  27,34, 69 MA,LA 
Stark  27, 108 MA,LA 
Merrimack  27, 66, 216 LA 
Brewerton Side-Notched 19, 27, 33, 79, 108, 244 LA 
Vosburg 66 LA 
Beekman Triangle 27, 88, 210 LA 
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Squibnocket Triangle 27, 40, 66, 73, 109, 111, 175, 192, 203, 210, 220 LA 
Alsop Meadows 12 LA 
Clumsy Plummet 19, 52, 71 LA 
Grooved Gouge 179 LA 
Small Stemmed 27, 28, 35, 71, 91, 150, 159, 166, 175, 185, 187, 220 LA,TA,EW 
Atlantic 27, 69, 175, 184, 187, 195, 227 LA,TA 
Susquehanna Broad 230 TA 
Normanskill 27 TA 
Poplar Island 195 TA 
Steatite Vessel/Debitage 13, 113 TA 
Orient Fishtail 86 TA,EW 
Ceramic Vessel 36, 83, 86, 91, 99, 102, 112, 162 TA,EW,MW,LW 
Fox Creek Lanceolate 86 MW 
Jack's Reef Corner-Notched 86 MW 
Levanna 86, 90 LW 
Stem Hoe 234 LW 
Figure 14B.3:  Diagnostic Artifacts from the Little League Site 
Diagnostic artifacts not found in association with features are not listed above.  In the discussion which 
follows, diagnostic artifacts will be incorporated only when their presumed ages agree with those 
determined using absolute dating methods, or (with caution) in the absence of other definitive methods.  
A third method of relative dating is the use of pollen cores taken from lake bottoms and swamps, to 
determine the sequence of vegetative changes over time.  Pollen grains are washed downstream into 
these reservoirs and preserved in strata by their waxy outer coatings.  These sequences serve as proxies 
for climate change and are relatively uniform across the region, with some minor local differences.  
Typical pollen regimens in southern New England are as follows: 
Pollen Zone Years B.P. Dominant Species Regimen 
A 13,000 - 11,000 pine  Tundra 
B 11,000 - 10,000 spruce   Boreal Forest 
C1 10,000 - 6,000 pine-oak   Mixed Forest 
C2 6,000 - 1,000 oak-hickory   Deciduous Forest 
C3 1,000 - 200 oak-chestnut   Deciduous Forest 
Figure 14B.4:  Pollen Regimens in Southern New England 
A pollen core taken from Pocksha Marsh, ca 3 kilometers south of the site, provides useful information 
about vegetative changes over the Holocene epoch (Kelso 1992).  The stratigraphy of the core is 
presented in Figure 14B.6 below, and its relevance will be reported for each period in sequence. 






(B.P.) + Range 
Calib Mean 
(b.p.) + Range Sample # Layer Pollen Zone 
12,850 + 220 16,568 + 487 PS3 3 A 
8970 + 45 10,091 + 110 PS8 6 B/C1 
9010 + 80 10,105 + 126 PS13 10 (bottom) B/C1 
4380 + 65 5,021 + 126 PS15 11 (top) C2 
Figure 14B.5:  Radiocarbon Dates from the Pocksha Marsh Pollen Core 
The oldest three of these dates long precede human occupation of the Little League Site, but the most 
recent date falls into the gap between the Late Archaic dates from Features #27 and #50 and those from 
Features #67 and #102.     
 
Figure 14B.6:  Stratigraphy of the Pocksha Marsh Pollen Core 
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Pollen can also be extracted from beneath culturally deposited rocks at sites, and when compared with 
pollen cores can help to affix the age of the cultural deposits.  As noted in Chapter Nine, four dated 
features at the site have been examined in this way (Jacobucci 2009, 2011). 
Another method, originally developed for pottery (Dunbar and Rogers 1957), is referred to as seriation.  
Undated features containing artifact assemblages similar to those of the features dated by absolute 
methods can in some cases be assigned to phases, under the assumption that their contents may be 
similar to those in the more securely dated features.  For the Little League site, this similarity was first 
evaluated on the basis of choices of lithic materials, on the assumption that these might be more subject 
to change over time than diagnostic artifact types.  For these purposes, the recoveries from all sub-
features identified within a feature were combined, as were those from the overlying A3 zones and 
underlying C zones, on the basis of the analysis presented in Chapter Five.  Materials from fill zones, 
burrows, root molds, wash-in, and the surface were not included.   
A first attempt to comparing the materials used for both artifacts and debitage was based on the most 
common materials (N > 50):  argillite, arkose, basalt, chert, felsite, granite, granodiorite, graphite, 
hematite, hornfels, limonite, quartz, quartzite, and siltstone.  The recoveries from the dated features 
were averaged by phase, and then their frequencies were ranked within each phase.  The phases were 
then compared using the Spearman Rank-Order statistic (Rho).  However, when this was done, there 
was found to be considerable correlation among many of the phases, which did not allow for them to be 
used to establish a seriation chronology.  In retrospect, this is not surprising, since (with the exception of 
basalt, chert, graphite, red felsite, and tan, rose, and white quartzite) all of them can be found either in 
local bedrock or as cobbles in the glacial drift at the site (Goncalves 1999). 
Next, attention turned to those materials which cannot be retrieved from the site and its environs 
(defined as within a 15 kilometer radius).  To recapitulate from Chapter Eight, these are as follows: 
 
Regional:  chert (brown and red), felsite (red, pink, oolitic), graphite, quartzite (white, tan, rose), 
 steatite  
Exotic:  andalusite, basalt, chalcedony, chert (except brown and red), Herkimer diamonds  
These were analyzed by comparing the materials by weight from each undated feature with those from 
each dated feature, using the Chi Square statistic.  As noted in Chapter Eight, weight is a more reliable 
measure of the effort involved in transporting the material to the site than is count.  All of the dated 
features contained at least some regional and/or exotic materials.  The average number of lithic material 
categories for dated features was 4.26.  However, Features #28 and #34, both excavated in 1998, had 
only one category apiece (regional quartzite), and it was found that comparing the undated features 
with these skewed the results, so they were eliminated as comparative standards from further 
calculations.  A total of 44 features lacked any of these materials and could not be dated using this 
method.  An additional three undated features had Chi-square values which matched none of the dated 
features, and also could not be dated.  Of the remainder, the average number of categories was much 
lower, 2.88.  The overwhelming majority of undated features had chi-square values which matched 
more than one dated feature, but sixteen of them matched only one feature, or matched multiple 
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features with dates from the same phase.  The same set of features was analyzed by count.  This 
resulted in an additional eighteen features which either matched only one feature, or matched multiple 
features with dates from the same phase.   
This method carries some risks, since very small shifts in frequencies of regional and exotic materials can 
have larger than expected results.  This was found to be the case in the course of the second round of 
examining polished pebbles described in Chapter Thirteen, where a total of 62 of the 500 randomly 
selected pebbles were found to be of different materials than reported in the original study.  Thirteen of 
these reclassifications resulted in shifts among local, regional, and exotic materials in three of the four 
dated features from Terrace Two.  This necessitated a recalculation comparing the distribution of these 
materials in all undated features to those in these three features, and also comparing the distributions 
in the other Terrace Two features which had similar shifts to those in all of the dated features.  The 
result of this was to add seven previously undated features to the group of matched features, six from 
the Middle Archaic and one from the Transitional Archaic. 
A similar chi-square analysis was done using the ceremonial items for comparison (quartz crystals, 
crystal matrices, graphite, hematite, and limonite paintstones, pecked pebbles, polished pebbles, 
pendants, and rods).  A total of 139 undated features contained ceremonial items, as did all of the dated 
features except for #28 and #34.  On average, the dated features contained 4.67 types of ceremonial 
items, while the undated features had 3.72 types.  Because of the sequential process of field recognition 
of these materials (polished pebbles starting in 1999; limonite paintstones starting in 2006; rods starting 
in 2018), comparisons for these three tool types were only done with dated features excavated from 
those dates on.  Because this resulted in differences in the number of degrees of freedom, the critical 
values at the .05 confidence interval varied for the three sets of features:  12.59 for features without 
limonite or rods; 14.07 for features without rods; and 15.51 for features with both types.  This resulted 
in a total of twelve matches of undated features with dated features from a single phase.   
The next step in the analysis was to add in the diagnostic artifacts associated with the features.  As 
noted earlier in this chapter, several of the so-called diagnostics were associated with multiple phases; 
only seventeen of the diagnostics appear to be limited to only one phase. Thirty-one features had 
diagnostics whose ages were unambiguous. 
When all four methods were combined, there are sixty undated features which could be assigned to 
only one time period, in which either only one of the above methods was applicable or in which two or 
more of the methods agreed.  These are in addition to the 26 dated features.  The results are presented 
in Figure 14B.7.     
It should be noted that this resulted in nine associations with two or more phases between these 
methods.  In these cases, priority in the “combined” category was given to the method highest in the set 
of rows above, and the feature was eliminated from the phase where the method of identifying its age 
had the lower priority.  The feature numbers of the eliminated features are underlined in Figure 14B.7 
below.  The two features with absolute dates in two phases (#187 and #221) were counted in both 
phases.  The combined features, altogether, contained 44.8% of the artifacts, 31.8% of the debitage, 
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32.6% of the organic materials, and 24.9% of the fire-cracked rock recovered at the site, and covered a 
total of 47.9% of the excavated area. 
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Figure 14B.7:  Results of Absolute Dates, Diagnostic Artifacts, and Seriation, Combined 
 
C.  Application of Dating Methods to Pre-Contact Occupation Phases 
In the remainder of this chapter, we will explore each of the eight pre-Contact phases and seven post-
Contact phases in turn, presenting the evidence for the occupation of the site during that period, if any, 
and examining which types of cultural expression remained constant, and which were subject to change, 
in coordination with what is known about environmental changes during that period, in the context of 
the environmental data derived from the Pocksha Marsh pollen core and the pollen analysis done at the 
site, to establish an evaluation of cultural processes taking place over time at the site.  The features 
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which yielded absolute dates will be used as chronological anchors, supported by the features whose 
ages were obtained through artifact typology and/or seriation.  In the tables accompanying each phase, 
the dated features are listed first, separated from those whose ages are estimated on the basis of 
typology and seriation. 
In addition, as noted in Chapter Twelve, it is possible to extract information on the functions 
represented by the contents of the datable features.  The distributions of these functions are examined, 
phase by phase, using the same two-letter abbreviations used in that chapter: 
   
Bone Processing (BP):  wedges, gravers, calcined bone. 
Butchering  (BU):  knives; wedges; choppers. 
Ceremonialism (CE):  crystals; paintstones; pecked pebbles; polished   
 pebbles; pendants; rods; nuggets; tally stones; stone structures.   
Excavating  (EX):  digging tools; hoes; pit features. 
Fire Use (FI):  ceramics; steatite bowls; heat-treated lithics; calcined bone; charcoal;  
 nutshell; fire-cracked rock; burnt rock scatters; hearths. 
Habitation (HA):  house floors, post molds. 
Hide Preparation (HP):  scrapers; perforators; sinew stones; smoothing stones. 
Hunting and Fishing (HU):  projectile points; atl-atl weights; plummets; grooved weights; 
  notched pebbles; canoe anchors; calcined bone; chemical    
  evidence of heavy metals in feature soils. 
Plant Processing:   (PL):  pestles; nutting stones, pounding stones; mortars; mullers;  
  nutshells; seeds; pollen of edible plants. 
Tool-Making  (TM):  hammerstones; anvils; cores; preforms; chipped stone   
  fragments; utilized flakes; pecked and ground stone fragments; debitage. 
  Trade (TR):   exotic lithic materials.  
Woodworking (WW):  spokeshaves; gouges; celts; sharpening stones; abraders; post  
   molds; pollen of woody plants. 
 
Figure 14C.1:  Site Functions (adapted from Figure 12B.1) 
 
1)  Paleo-Indian:  This includes pollen Zones A and B, and the lowest three radiocarbon dates 
from the Pocksha Marsh pollen core.  Kelso describes the floral community of Zone A primarily 
to consist of herbaceous species (heather, aster, rose, sedge, and cattail) and a limited number 
of arboreal species (Jack pine, willow, dwarf birch), followed by the intrusion of spruce into the 
region, along with Jack pine and a decline in birch (Kelso 1992:150-152).  Zone B is characterized 
by a sharp decrease in spruce and colonization by white pine, with smaller quantities of elm, 
ash, and hemlock (Kelso 1992:154).  There is no evidence that the Little League site was 
occupied at this time.  It is possible that the First Terrace was still under the waters of a 
proglacial lake which occupied the Nemasket basin at this time (Hartshorn 1960). 
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2)  Early Archaic:  This includes the onset of pollen Zone C1, which saw the introduction of oak 
into the region, along with hemlock and holly.  Kelso (1992:156) suggests that this period saw 
the inception of dune formation, with a decrease in ground cover and/or an increase in 
sedimentation rate, indicated by corroded pollen grains.   
Figure 14C.2:  Distribution of Early Archaic Features 
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At the site, this period is anchored by a solitary radiocarbon date from Feature #98 of 8060+200 
B.P. (cal 9234 8644 bp).  This feature contained a utilized flake, a preform, a winged atl-atl 
weight blank, a smoothing stone, a hammerstone, two abraders, a sinew stone, eight hematite  
paintstones, four polished pebbles, 143 flakes, 272 pieces of charcoal, and 260 fire-burnt rocks.  
There were no other diagnostic artifacts.  The absence of graphite paintstones is unusual, and it 
may indicate that the earliest inhabitants of the site were not yet familiar with the regional 
sources of this material, though they were certainly aware of local hematite sources.   
Five other features possibly associated with this period on the basis of seriation with Feature 
#98 (#95, #118, #132, #157, and #186) also lacked diagnostic artifacts, though in addition to the 
above narrow suite of types they contained four flake knives (used for butchering), two flake 
scrapers (unanalyzed), two spokeshaves (one used for hide processing, one unanalyzed), one 
graver (unanalyzed), two choppers,  four utilized flakes (unanalyzed), two cores, one 
hammerstone, one anvil, four quartz crystals, 57 graphite paintstones, 88 hematite paintstones,  
16 limonite paintstones, 83 polished pebbles, 6 pecked pebbles, 264 flakes, 562 pieces of 
charcoal, two pieces of calcined mammal bone, two pieces of marine shell, and 4,650 pieces of 
fire-cracked rock – a rather limited suite of types compared to later periods.  Two of these 
features are on Terrace One (#157, #186), which may indicate that this terrace had become 
suitable for occupation at this time.  Three projectile points found on the surface – two LeCroy 
Bifurcates and a Kirk Stemmed point – are diagnostic of sites of this period.  
The relative frequency of functions is shown in Figure 14C.3.  Functions were also more limited 
in range than in later periods (nine out of twelve), with greatest emphasis on fire-using, 
followed by tool-making and ceremonialism, at nearly equal frequencies.  Only in Feature #132 
is fire-using not predominant over the other two functions.  The other six functions were 
present in trace amounts only, amounting to only 1.94% of the total combined.   In no features 
did any of them exceed 1.45% of the total.  Evidence of bone-processing, plant-processing, and 
habitation was absent from these features.   
Feature Terrace  Unit bp bu ce ex fi ha 
98 3 S70W19-20 0.00% 0.27% 3.21% 0.13% 75.27% 0.00% 
                  
95 3 S20W20 0.00% 0.00% 7.20% 0.26% 88.95% 0.00% 
118 3 S40W40 0.00% 0.10% 1.17% 0.05% 94.15% 0.00% 
132 3 S20E/W00 0.00% 1.45% 37.68% 1.45% 11.59% 0.00% 
157 1 S65E134 0.00% 0.51% 29.59% 0.51% 63.27% 0.00% 
186 1 N04E124-125 0.00% 0.00% 5.70% 0.12% 80.83% 0.00% 
Average     0.00% 0.39% 14.09% 0.42% 69.01% 0.00% 
         Feature Terrace  Unit hp hu pl tm tr ww 
98 3 S70W19-20 0.40% 0.13% 0.00% 20.19% 0.00% 0.40% 
                  
95 3 S20W20 0.00% 0.00% 0.00% 3.34% 0.26% 0.00% 
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118 3 S40W40 0.05% 0.00% 0.00% 4.44% 0.07% 0.00% 
132 3 S20E/W00 0.00% 1.45% 0.00% 44.93% 1.45% 0.00% 
157 1 S65E134 1.02% 0.00% 0.00% 4.08% 1.02% 0.00% 
186 1 N04E124-125 0.00% 0.12% 0.00% 12.86% 0.36% 0.00% 
Average     0.25% 0.28% 0.00% 14.97% 0.53% 0.07% 
    Figure 14C.3:  Functions for Early Archaic Features 
Just as the suites of types and functions are more limited in this phase than in any subsequent 
phase, the suite of materials used is also limited to andalusite, argillite, arkose, basalt, felsite, 
gabbro, gneiss, granite, granodiorite, graphite, hematite, hornfels, limonite, quartz, and 
quartzite.  These percentages are shown in Figure 14C.4.  Most of these features did contain 
graphite, but with the exception of Feature #118 in very small amounts.   
Materials AN AR AK BA CH FE GA GN 
98 0.0% 0.1% 4.7% 2.6% 0.0% 0.1% 0.0% 0.0% 
        
  
      
95 0.0% 0.0% 46.2% 0.1% 0.8% 1.6% 0.0% 0.0% 
118 0.2% 0.1% 62.0% 0.0% 0.0% 4.3% 0.0% 0.0% 
132 0.0% 3.2% 0.0% 8.7% 0.0% 8.1% 0.0% 0.0% 
157 0.0% 0.0% 0.0% 3.4% 0.0% 0.0% 0.0% 0.0% 
186 0.1% 3.3% 39.1% 0.2% 0.1% 2.1% 0.0% 0.0% 
Average 0.1% 1.1% 25.3% 2.5% 0.1% 2.7% 0.0% 0.0% 
         Materials GT GD GR HE HF LI QZ QT 
98 18.3% 1.7% 0.0% 2.8% 0.0% 0.0% 8.3% 61.5% 
                  
95 39.5% 0.0% 0.0% 6.9% 0.0% 0.0% 4.5% 0.3% 
118 0.0% 0.5% 4.1% 1.9% 0.0% 0.0% 26.9% 0.0% 
132 0.0% 0.0% 1.0% 11.9% 0.0% 0.0% 67.1% 0.0% 
157 0.0% 0.0% 5.0% 14.4% 0.0% 8.8% 67.1% 1.3% 
186 0.0% 0.0% 0.2% 5.6% 0.1% 0.2% 8.1% 41.0% 
Average 9.6% 0.4% 1.7% 7.3% 0.0% 1.5% 30.3% 17.4% 
                Figure 14C.4:  Distribution of Lithic Materials in Early Archaic Features 
Basalt was present in small amounts in all six features, but aside from the atl-atl blank in Feature 
#98 and isolated flakes in Features #118 and #157 it was only used for polished or pecked 
pebbles.  Aside from basalt, only one other material, andalusite –represented by a single crystal 
and a single polished pebble from Features #118 and 186, respectively – is considered an exotic 
material, while brown chert, graphite, and tan and white quartzite are regional materials.  While 
local arkose, quartz and quartzite are the dominant lithic materials in all features, hematite is 
usually third in frequency.   
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Feature types include one deep pit (Feature #118), three medium pits (Features #95, #98, and 
#157), and two shallow pits (Features #132 and #186).  The impression from the entire 
collection of data is that this was a rather sparse occupation, possibly the result of only one or 
more sporadic site visits, although the inhabitants were already engaged in ritual deposition of 
ceremonial objects, a pattern which was to be repeated throughout the remainder of the pre-
European occupational sequence.  There is very little evidence of food processing, which may 
also suggest that this was a very temporary occupation.  The range of exotic materials does not 
include any found to the west of the Connecticut River valley.  A 1,600-year gap in radiocarbon 
means separates this phase from the succeeding Middle Archaic phase. 
3)  Middle Archaic:  The pollen core shows a peak in ragweed at this level, in addition to the first 
introduction of beech.  Kelso (1992:157) comments that “similar ragweed peaks in other parts of 
New England have been dated to ca 7,300 years ago . . . and are considered to record a 
continental scale mid-Holocene dry period . . . The correlation of data suggesting dune 
formation, erosion, a declining water table, and the expansion of weeds adapted to hot, dry, 
disturbed soils . . . must indicate that this arid interval is recorded in at least the lower portion of 
Pollen zone 4 at Pocksha Marsh.”  This dry phase, near-continental in extent, is referred to as 
the Hypsithermal Interval (Wright 1981). 
Three radiocarbon dates from Feature #226 (6360+220 B.P., cal 7219 bp), Feature #19 (6250+80 
B.P., cal 7295 7020 bp) and Feature #221 (6120+290 B.P., cal 7040 bp) anchor the site to the 
latter part of the Middle Archaic.  These three dates’ ranges completely overlap, suggesting the 
possibility that all of them derive from the same occupation at the site.  As noted above, Feature 
#221 also has a Transitional Archaic radiocarbon date, and this feature will be included in the 
analysis of that period as well.   
Feature #226 contained an Atlantic point, usually thought to be of Transitional Archaic age, and 
a semi-lunar knife, usually thought to be of Middle-Late Archaic age.  Feature #19 contained a 
clumsy plummet, which is usually associated with the Transitional Archaic phase; a Neville point, 
which may be of Middle Archaic through Late Archaic age; a Brewerton side-notched point, 
usually associated with the Late Archaic; and a projectile point tip.  Other analyzed chipped 
stone recoveries from these three features included four wedges and a flake scraper, showing 
use-wear for bone-working; 24 flake knives, twelve flake scrapers, two choppers, two wedges, 
two steepedge scrapers, two stemless knives, and a scraper bit fragment, all showing use wear 
for butchering;  21 flake scrapers, two thumbnail scrapers, an oval scraper, a steepedge scraper, 
a spokeshave, a flake knife, and a semi-lunar knife, all showing use-wear for hide-working; two 
flake scrapers, two flake knives, and a steepedge scraper, all showing use-wear for 
woodworking; eighteen cores, six preforms, seven utilized flakes, two biface fragments, and a 
wedge, all showing no use-wear and regarded as tools in process.  Among the items not 
analyzed by use-wear, there were thirteenutilized flakes, three flake scrapers, one oval scraper, 
one steepedge scraper, one flake knife, one wedge, and one spokeshave.  Pecked and ground 
stone recoveries included five pestles, ten ground stone fragments, two pecked stone 




    Figure 14C.5:  Distribution of Middle Archaic Features 
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pounding stones, two anvils, one digging tool, two abraders, and one sharpening stone.  
Ceremonial items included eight quartz crystals, one stone “nugget”, 437 graphite paintstones, 
299 hematite paintstones, 26 limonite paintstones, 475 polished pebbles, twelve pecked 
pebbles, 758 rods, and one tally stone.  In addition, there were 310 pieces of debitage, 557 
pieces of charcoal, two pieces of calcined mammal bone, and 1,448 pieces of fire-cracked rock.  
This is a much wider repertoire than for the Early Archaic, particularly in the area of heavier 
rough stone tools (hammerstones, pounding stones, and anvils). 
 
One undated feature, #153, on Terrace One, contained a quartz Snappet point, which is 
apparently diagnostic of this phase (Boudreau 2016). This feature also included one notched 
pebble, twenty graphite paintstones, six hematite paintstones, two limonite paintstones, two 
polished pebbles, one pecked pebble, seven pieces of debitage, thirteen pieces of charcoal, and 
96 pieces of fire-cracked rock.  Six additional features on Terrace One (#143, #166, #167, #173, 
#202, and #206) whose distribution of regional and exotic materials matched those of dated 
Feature #226 had sparser contents:  for chipped stone tools analyzed by use wear, two utilized 
flakes, two choppers, and a flake knife showing use for butchering; and a flake scraper, a 
spokeshave, and a Small Stemmed point, showing use wear for hide-processing.  There were 
also 3 tools identified as utilized flakes and one as a flake knife which were not analyzed by use-
wear.  In addition, these features contained two hammerstones, thirteen graphite paintstones, 
fifteen hematite paintstones, six limonite paintstones, fifteen polished pebbles, one pecked 
pebble, and one crystal matrix.  They also contained 26 pieces of debitage, seventeen pieces of 
charcoal, and 452 pieces of fire-cracked rock.  The distribution of functions is shown in Figure 
14C.6 below: 
Feature Terrace  Unit bp bu ce ex fi ha 
19 3 
S12-15W28-
30 0.03% 0.67% 25.19% 0.23% 61.65% 0.03% 
221 2 N10-11E29 0.20% 0.46% 64.67% 0.10% 22.15% 0.00% 
226 2 N05-06E55 0.06% 0.95% 55.99% 0.11% 25.79% 0.00% 
                  
143 1 S39E140 0.00% 6.82% 18.18% 2.27% 50.00% 0.00% 
153 1 S65E144 0.00% 0.00% 20.53% 0.66% 72.19% 0.00% 
166 1 S04E125 0.00% 0.22% 0.67% 0.22% 96.63% 0.00% 
167 1 S84E125SW 0.00% 0.00% 50.00% 3.33% 40.00% 0.00% 
173 1 N00E129 0.00% 0.00% 13.76% 0.92% 68.81% 0.00% 
202 1 S75E114 0.00% 0.00% 8.59% 0.24% 88.07% 0.00% 
206 1 S24E154 0.00% 0.00% 13.42% 0.67% 61.74% 0.00% 
Average     0.03% 0.91% 27.10% 0.88% 58.70% 0.00% 
         Feature Terrace  Unit hp hu pl tm tr ww 
19 3 
S12-15W28-
30 0.35% 0.18% 0.29% 11.03% 0.18% 0.18% 
221 2 N10-11E29 0.10% 0.10% 0.10% 11.00% 1.06% 0.05% 
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226 2 N05-06E55 0.39% 0.06% 0.28% 15.65% 0.56% 0.17% 
                  
143 1 S39E140 2.27% 0.00% 0.00% 20.45% 0.00% 0.00% 
153 1 S65E144 0.00% 1.32% 0.00% 5.30% 0.00% 0.00% 
166 1 S04E125 0.22% 0.45% 0.00% 1.57% 0.00% 0.00% 
167 1 S84E125SW 0.00% 0.00% 0.00% 6.67% 0.00% 0.00% 
173 1 N00E129 0.92% 0.00% 0.00% 12.84% 2.75% 0.00% 
202 1 S75E114 0.00% 0.00% 0.00% 3.10% 0.00% 0.00% 
206 1 S24E154 0.00% 0.00% 0.00% 24.16% 0.00% 0.00% 
Average     0.43% 0.21% 0.07% 11.18% 0.45% 0.04% 
 Figure 14C.6:  Functions for Middle Archaic Features 
While fire-using remained the dominant function, there was a much greater emphasis on 
ceremonialism in this phase, with a corresponding decrease in the importance of tool-making.  
Other functions combined made up only 3.02% of the total.  Bone-processing and plant-
processing functions have been added to the repertoire, though at very low frequencies.  
Feature types included a large complex pit, a very deep pit, two deep pits, five medium pits, and 
a soil stain. 
Figure 14C.7 below shows the distribution of lithic materials.  If the arkose, granite, and 
granodiorite used for rough stone tools are subtracted, quartz is consistently either most 
frequent or second-most frequent, with elevated percentages for graphite, hematite, limonite, 
and/or siltstone in some features.  This reflects the increased importance of ceremonialism, as 
also reflected in paintstones and stone rods.   
Materials AR AK BA CA CH CO DI FD FE GN 
19 1.3% 11.4% 0.4% 0.0% 0.1% 0.0% 0.0% 0.0% 0.6% 0.0% 
221 54.0% 0.0% 1.6% 0.0% 0.6% 0.2% 0.0% 0.0% 1.6% 0.0% 
226 8.1% 1.9% 2.4% 0.0% 0.1% 0.0% 0.0% 0.0% 1.4% 0.0% 
 
                    
143 37.7% 25.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.1% 0.0% 
153 3.2% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
166 1.7% 17.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
167 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
173 3.4% 56.1% 0.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 0.0% 
202 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 13.5% 0.0% 
206 0.7% 75.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Average 11.0% 18.9% 0.5% 0.0% 0.1% 0.0% 0.0% 0.0% 2.7% 0.0% 
           Materials GT GD GR HE HF LI QZ QT SI ST 
19 30.5% 30.7% 2.9% 3.3% 0.0% 0.0% 4.5% 7.7% 6.6% 0.0% 
221 6.8% 2.4% 0.3% 0.5% 0.1% 1.2% 10.0% 15.8% 5.0% 0.0% 
226 36.8% 7.2% 1.0% 1.6% 0.0% 0.4% 10.8% 16.8% 11.5% 0.0% 
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143 0.0% 0.0% 3.6% 0.8% 0.0% 0.0% 23.7% 0.0% 0.0% 0.0% 
153 0.0% 0.0% 29.0% 13.3% 0.5% 3.4% 15.9% 0.0% 33.6% 0.0% 
166 77.9% 0.0% 0.5% 1.2% 0.0% 0.5% 0.3% 0.0% 0.0% 0.0% 
167 0.0% 0.0% 1.5% 2.3% 0.5% 0.0% 16.3% 79.4% 0.0% 0.0% 
173 0.0% 0.3% 0.1% 1.3% 0.0% 0.2% 1.2% 0.3% 36.3% 0.0% 
202 0.0% 8.5% 3.0% 0.0% 0.0% 7.0% 68.1% 0.0% 0.0% 0.0% 
206 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 19.8% 3.6% 
Average 15.2% 4.9% 4.2% 2.4% 0.1% 1.3% 15.1% 12.0% 11.3% 0.4% 
Figure 14C.7: Distribution of Lithic Materials in Middle Archaic Features 
In general, the Middle Archaic occupation of the site is much more robust than that of the Early 
Archaic, and it displays a slightly increased reliance on exotic and regional materials.  By this 
time, all three terraces were occupied, and would remain occupied for the remainder of the pre-
Contact sequence. 
4)  Late Archaic:   Kelso (1992:158) suggests that this phase is characterized by “the formation of 
peat and concurrent increases in pollen degradation” which suggests “a decrease in erosion and 
the resurgence of the water table” which marked the end of the Hypsithermal Interval 
throughout the region.  This corresponds to the 4480+65 B.P. (cal 5021 bp) radiocarbon date 
from pollen sample 15 at Pocksha Marsh.  This would indicate an amelioration of climate from 
the hot, dry phase which preceded it, which has been referred to by other researchers as the 
“climatic optimum” (e.g. Dincauze 1974).   
There are eight dated features from this phase:  Feature #74 (5770+120 B.P., cal 6723-6411 bp), 
Feature #187 (5670+180 B.P.:  OSL date – no calibration), Feature #179 (5350+40 B.P., cal 6261 
6020 bp), Feature #34 (5110+160 B.P., cal 6165 5658), Feature #12 (4890+70 B.P., cal 5685 5590 
bp), Feature #27 (4770+50 B.P., cal 5648 5318), Feature #50 (4740+80 B.P., cal 5590 5326 bp), 
and Feature #67 (3790+110 B.P.; cal 4406 3986 bp).  As noted above, Feature #187 also has a 
Transitional Archaic date, which is probably more believable given the presence of an Atlantic 
point in the feature fill, but it will be included here nevertheless.  It also contained a Small 
Stemmed point.  Feature #12 was associated with what was at first identified as a Transitional 
Archaic/Early Woodland Orient Fishtail, but on discussion with Jeff Boudreau it was reclassified 
as a Late Archaic Alsop Meadows point (Boudreau 2016:75,lower row, center).  Feature #27 
contained two Small Stemmed points, two Merrimack points, two Squibnocket Triangles, one 
Beekman Triangle, one Atlantic point, and one Brewerton Side-Notched point.  This was the 
largest and most complex of all the features excavated at the site, with 27 sub-features 
included, so it is possible that this distribution of types represents multiple occupations.  Feature 
#34 was associated with one Neville point and one Neville Variant point, which as noted above 
does not necessarily tie it to the Middle Archaic period.  Feature #179 contained a grooved 
gouge, typical of the Late Archaic period (Hoffman 2011b).  In addition to these diagnostics, the 
dated features contained the following chipped stone tools analyzed by use-wear:  71 flake 
knives, 44 flake scrapers, six stem knives, five choppers, two utilized flakes, one thumbnail 
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scraper, one knife midsection, and one wedge, all showing use in butchering meat; 68 flake 
scrapers, four steepedge scrapers, two  endscrapers, two wedges, and one flake knife, all 
showing use in hide preparation; seven steepedge scrapers, five wedges, and  one flake knife, all 
showing use in woodworking; seventeen flake scrapers, three steepedge scrapers, and two oval 
scrapers, all showing use in woodworking; and 52 cores, twenty preforms, 30 utilized flakes, and 
nine biface fragments, all showing no signs of use-wear and presumed to be tools in process.  
There were also 56 items not analyzed by use-wear:  38 utilized flakes, eight wedges, two flake 
scrapers, two thumbnail scrapers, two stem knives, one scraper bit fragment, one flake knife, 
one stemless knife, and one T-based drill.   Pecked and ground stone tools included four pestles, 
four ground stone fragments, five pecked stone fragments, and one muller.  Rough stone tools 
included nineteen hammerstones, eleven pounding stones, thirteen anvils, two digging tools, 
four abraders, and three notched pebbles.  Ceremonial items included 21 quartz crystals, 108 
graphite paintstones, 164 hematite paintstones, eight limonite paintstones, 68 polished pebbles, 
fourteen pecked pebbles, three pendants, and two pendant blanks.  There were also 2,822 
pieces of debitage, 28,603 pieces of charcoal, seven charred nutshells, three pieces of calcined 
mammal bone, one piece of marine shell, and 6,940 pieces of fire-cracked rock. 
There are nineteen undated features which could be assigned to the Late Archaic phase, the 
highest number of any phase:  Features #33, #79, and #244 on the basis of Brewerton Side-
Notched points found in association with them; Feature #66 on the basis of a Vosburg point 
found in association with it; Features #66, #73, #192, #210, and #220 on the basis of single 
Squibnocket Triangles found in association with them; Features #66, #108, and #216 on the 
basis of single Merrimack points found in association with them; Feature #210 on the basis of 
two Beekman Triangles found in association with it; and Features #29, #32, #44, #52, #71, #75, 
#80, #136, #152, #214, #235, and #245 on the basis of statistical comparisons of exotic or 
ceremonial materials with those in the dated features.  Features #61 and #220 also were 
associated with Small Stemmed points; Features #66 and #210 were associated with Neville 
points; and Feature #108 was associated with a Stark point.  In addition, these features were 
associated with the following chipped stone tools analyzed for use-wear:  seven steepedge 
scrapers, seven wedges, two gravers, two flake scrapers, one flake knife, and one burin, all 
showing use in bone-processing; 66 flake knives, 40 flake scrapers, eight choppers, four stem 
knives, four stemless knives, four wedges, three knife midsections, two semi-lunar knives, two 
steepedge scrapers, two utilized flakes, one knife tip, and one graver, all showing use for 
butchering meat; 89 flake scrapers, five steepedge scrapers, three flake knives, two endscrapers, 
two gravers, two utilized flakes, one sidescraper, and one wedge, all showing use in hide-
preparation; fourteen flake scrapers, three steepedge scrapers, two endscrapers, two 
spokeshaves, two flake knives, and a wedge, all showing use in woodworking; one chopper 
showing use in plant processing; and 55 cores, seventeen preforms, 34 utilized flakes, and three 
biface fragments, all showing no signs of use-wear and interpreted as tools in process.   In 
addition, there were 103 items not analyzed for use wear: 63 utilized flakes, thirteen wedges, 
eight flake scrapers, six spokseshaves, three knife tips, three gravers, three steepedge scrapers, 
two thumbnail scrapers, one projectile point tip, and one endscraper.  Pecked and ground stone  
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Figure 14C.8:  Distribution of Late Archaic Features 
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tools consisted of five ground stone fragments, four pecked stone fragments, eight pestles, one 
smoothing stone, one muller, and one channel gouge.  Rough stone tools included one canoe 
anchor, 41 hammerstones, 22 pounding stones, 21 anvils, six digging tools, seven abraders, and 
three notched pebbles.  Ceremonial items included 26 quartz crystals, nine crystal matrices, six 
Herkimer diamonds, 282 graphite paintstones, 309 hematite paintstones, 260 limonite 
paintstones, 1,210 polished pebbles, 43 pecked pebbles, four pendants, two pendant blanks, 
and 821 rods.  In addition, there were 4,105 pieces of debitage, 28,999 pieces of charcoal, nine 
charred nutshells, seven calcined mammal bone fragments, one piece of marine shell, and 9,279 
pieces of fire-cracked rock. 
The distribution of functions is given in Figure 14C.10, below.  The site functions largely continue 
those of the Middle Archaic, with fire use still dominant in most features, but considerably 
greater emphasis on tool-making over ceremonialism in most of the dated features.  Feature 
#187 is an exception, as its distribution of these two functions is more like that found in Middle 
Archaic features.  By contrast, six of the undated features (#136, #210, #216, #220, #235, and 
#244) have a much higher emphasis on ceremonial items.  Features #216, #220, and #244 were 
under excavation in 2018-2019, so their higher totals reflect large numbers of rods (505, 385, 
and 258, respectively) found in association with them.  During the Locational Surveys, Feature 
#10/12 was excavated in the 1996 season, and Features #32, 33, and #34 were excavated during 
the 1998 season, before the recognition of the importance of limonite paintstones, polished 
pebbles, and stone rods, so the absence of reported ceremonial objects in them is likely due to 
this.  There were four notched pebbles, a clumsy plummet, and a canoe anchor, related to 
fishing.   
Feature Terrace  Unit bp bu ce ex fi ha 
12 2 N32E52 0.00% 0.63% 0.00% 0.08% 88.74% 0.00% 
27 3 S05-15W05-10 0.11% 1.21% 4.40% 0.19% 69.07% 0.01% 
34 3 S24-25W10 0.00% 1.95% 0.00% 0.39% 76.65% 0.00% 
50 3 S79-80W13-15 0.18% 2.35% 6.51% 0.18% 36.89% 0.00% 
67 3 S10-12W29-30 0.12% 0.47% 17.56% 0.23% 53.84% 0.00% 
74 3 S14E00-W00 0.13% 0.09% 3.48% 0.09% 16.70% 0.00% 
179 1 S29E149-150 0.00% 0.16% 5.99% 0.16% 85.65% 0.00% 
187 1 S19-20E109-111 0.00% 0.00% 0.56% 0.00% 99.38% 0.00% 
                  
29 3 S49-50W14 1.16% 2.51% 9.46% 0.19% 7.72% 0.00% 
33 3 S35W10 0.23% 1.37% 0.00% 0.11% 22.53% 0.00% 
44 3 S30W34-35 0.00% 0.00% 0.00% 0.28% 87.04% 0.00% 
52 3 S50W35SE 0.00% 8.33% 0.00% 8.33% 83.33% 0.00% 
66 3 S11-14W14-15 0.20% 1.45% 3.83% 0.15% 50.55% 0.03% 
71 3 S03-04W03-06 0.34% 1.93% 2.73% 0.23% 56.36% 0.00% 
73 3 S04W24-25 0.00% 0.00% 0.00% 7.14% 21.43% 0.00% 
75 3 S04-05W00 0.00% 4.76% 2.38% 2.38% 9.52% 0.00% 
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79 3 S08W24 0.00% 0.75% 19.25% 0.25% 68.25% 0.00% 
80 3 S39E03 0.00% 0.00% 62.50% 6.25% 0.00% 0.00% 
108 3 S84-85W20 0.00% 0.76% 3.30% 0.25% 52.03% 0.00% 
136 1 S79E124-125 0.00% 0.00% 44.35% 0.16% 31.42% 0.00% 
192 1 S00E110 0.00% 0.00% 9.21% 1.32% 80.26% 0.00% 
210 1 S94-96E113-114 0.00% 0.00% 49.86% 0.10% 22.22% 0.00% 
214 2 N25E35 0.00% 3.45% 20.69% 3.45% 44.83% 0.00% 
216 2 N15-17E35 0.00% 0.41% 75.07% 0.08% 9.35% 0.00% 
220 2 N15-16E45 0.06% 0.36% 20.96% 0.06% 72.32% 0.00% 
244 2 N19E70 0.00% 0.23% 74.07% 0.11% 20.18% 0.00% 
245 2 N19E80 1.08% 2.89% 58.48% 1.44% 6.86% 0.00% 
Average     0.13% 1.34% 18.32% 1.24% 47.15% 0.00% 
         Feature Terrace  Unit hp hu pl tm tr ww 
12 2 N32E52 0.16% 0.16% 0.00% 9.76% 0.16% 0.31% 
27 3 S05-15W05-10 0.69% 0.11% 0.31% 23.60% 0.15% 0.17% 
34 3 S24-25W10 0.78% 0.39% 0.00% 19.84% 0.00% 0.00% 
50 3 S79-80W13-15 2.35% 0.00% 0.18% 50.27% 0.18% 0.90% 
67 3 S10-12W29-30 0.35% 0.00% 0.12% 27.09% 0.12% 0.12% 
74 3 S14E00-W00 0.17% 0.09% 0.26% 78.70% 0.13% 0.17% 
179 1 S29E149-150 0.00% 0.00% 0.47% 7.41% 0.00% 0.16% 
187 1 S19-20E109-111 0.00% 0.01% 0.01% 0.03% 0.01% 0.00% 
                  
29 3 S49-50W14 1.54% 0.39% 0.58% 75.87% 0.00% 0.58% 
33 3 S35W10 1.14% 0.11% 0.00% 73.83% 0.00% 0.68% 
44 3 S30W34-35 0.28% 0.00% 0.00% 12.39% 0.00% 0.00% 
52 3 S50W35SE 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 
66 3 S11-14W14-15 1.31% 0.15% 0.06% 42.00% 0.00% 0.29% 
71 3 S03-04W03-06 1.02% 0.23% 0.23% 36.14% 0.45% 0.34% 
73 3 S04W24-25 0.00% 0.00% 0.00% 64.29% 7.14% 0.00% 
75 3 S04-05W00 4.76% 0.00% 0.00% 71.43% 4.76% 0.00% 
79 3 S08W24 0.25% 0.75% 0.25% 9.00% 1.25% 0.00% 
80 3 S39E03 0.00% 0.00% 0.00% 31.25% 0.00% 0.00% 
108 3 S84-85W20 1.78% 0.25% 0.25% 39.85% 1.27% 0.25% 
136 1 S79E124-125 0.00% 0.00% 0.16% 23.90% 0.00% 0.00% 
         192 1 S00E110 0.00% 1.32% 0.00% 6.58% 1.32% 0.00% 
210 1 S94-96E113-114 0.00% 0.39% 0.29% 25.89% 1.26% 0.00% 
214 2 N25E35 3.45% 0.00% 6.90% 13.79% 0.00% 3.45% 
216 2 N15-17E35 0.33% 0.08% 0.45% 13.14% 0.95% 0.12% 
220 2 N15-16E45 0.15% 0.10% 0.29% 5.08% 0.56% 0.06% 
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244 2 N19E70 0.23% 0.11% 0.00% 4.74% 0.34% 0.00% 
245 2 N19E80 2.17% 1.08% 1.44% 22.38% 1.81% 0.36% 
Average     0.85% 0.21% 0.45% 29.19% 0.81% 0.30% 
 Figure 14C.9:  Functions for Late Archaic Features 
Feature #27 is the most likely candidate among the large, complex features for a house floor, 
and if it was, this adds the habitation function to the list for the first time.  Feature #66 is an 
additional possible house floor, with an associated post mold.  The combined percentage of all 
functions aside from the highest three is somewhat higher than for the Middle Archaic, 5.33%.  
This is mostly due to higher percentages in the butchering and excavating functions, which for 
the first time exceed 1% of the total, on average, and rise to 4.76% and 6.24% in Features #75 
and #80, respectively, both of which had relatively small recovery rates. 
Figure 14C.11, below, shows the distribution of lithic materials, which is slightly wider than in 
the Middle Archaic, and includes somewhat higher percentages as well as a much greater 
variety of exotic and regional materials – andalusite in Feature #79; basalt in Features #27, #32, 
#33, #50, #66, #71, #74, #79, #108, #136, #179, #187, #192, #210, and #216; chalcedony in 
Features #27, #67, #216, #220, and #245; chert in Features, #12, #27, #33, #71, #79,#136, #179, 
#187, #210, #216, #220, #244, and #245; a cache of four Herkimer diamonds in Feature #79; red 
felsite in Features #10, #27, #66, #79, #187, #210, #216, #220, #244, and #245; pink/tan/white 
quartzite in Features #27, #29, #33, #66, #71, #74, #75, #136, #179, #187, #216, #220, and #244; 
graphite in #27, #50, #66, #71, #74, #79, #80, #108, #136, #152, #179, #187, #21, #216, #220, 
and #244 (its absence from Features #29, #32, #33, #34, #44, and #52 is most likely for reasons 
outlined above).   
Materials AN AR AK BA BR CA CH CO CG DI FE GA 
12 0.0% 2.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.9% 0.0% 
27 0.0% 0.3% 50.1% 0.1% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.3% 0.0% 
34 0.0% 0.1% 56.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.3% 0.0% 
50 0.0% 0.4% 8.7% 0.2% 0.0% 0.0% 0.0% 1.5% 0.0% 0.0% 0.1% 1.4% 
67 0.0% 4.7% 2.1% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 11.5% 0.0% 
74 0.0% 1.6% 46.3% 1.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.5% 0.0% 
179 0.0% 11.1% 12.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
187 0.0% 5.8% 4.3% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
 
                        
29 0.0% 0.2% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2% 0.0% 
33 0.0% 0.1% 69.4% 0.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0% 1.1% 0.0% 
44 0.0% 0.0% 45.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
52 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 
71 0.0% 10.2% 8.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.2% 0.0% 
73 0.0% 4.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.2% 0.0% 
75 0.0% 23.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 17.0% 0.0% 
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79 0.5% 1.8% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 19.7% 0.0% 
108 0.0% 0.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 3.0% 0.0% 
136 0.0% 0.2% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
152 0.0% 0.0% 5.0% 6.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
192 0.0% 79.8% 0.0% 0.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
210 0.0% 3.4% 0.0% 0.8% 0.0% 0.0% 3.1% 0.0% 0.0% 0.0% 6.5% 3.7% 
214 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
216 0.0% 0.1% 0.1% 0.1% 0.0% 0.0% 0.2% 0.0% 0.0% 0.1% 27.1% 0.0% 
220 0.0% 3.6% 1.4% 1.1% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 1.2% 0.0% 
244 0.0% 7.7% 7.4% 0.8% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 2.0% 0.0% 
245 0.0% 2.5% 43.3% 2.6% 0.0% 0.1% 0.9% 0.0% 0.0% 0.0% 0.5% 0.0% 
Average 0.0% 6.7% 13.8% 0.6% 0.0% 0.0% 0.2% 0.1% 0.0% 0.0% 4.0% 0.2% 
             
             
Materials GN GT GD GR HE HF LI QZ QT SC SI   
12 0.0% 10.6% 2.0% 0.0% 0.0% 0.0% 0.0% 71.3% 0.0% 0.0% 3.3%   
27 0.0% 5.5% 0.5% 0.0% 0.0% 0.0% 0.0% 41.0% 1.5% 0.0% 0.5%   
34 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 37.3% 3.4% 0.0% 0.0%   
50 0.0% 61.3% 0.1% 0.7% 0.5% 0.0% 0.2% 23.8% 1.2% 0.0% 0.0%   
67 0.0% 1.3% 0.0% 12.4% 13.2% 0.0% 0.0% 53.4% 0.4% 0.0% 0.4%   
74 2.8% 18.6% 6.5% 0.4% 0.9% 0.0% 0.0% 18.2% 0.1% 0.0% 0.7%   
179 0.0% 0.0% 10.8% 0.2% 0.1% 0.0% 0.0% 8.0% 57.0% 0.0% 0.5%   
187 0.0% 54.8% 17.8% 0.2% 1.4% 0.0% 0.0% 1.8% 13.3% 0.0% 0.4%   
 
                        
29 0.00% 21.90% 0.00% 0.00% 9.90% 0.00% 0.00% 64.30% 0.10% 0.00% 2.30%   
32 0.00% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 28.80% 0.10% 0.00% 0.00%   
33 0.00% 41.70% 2.60% 0.00% 0.00% 0.00% 0.00% 10.00% 0.00% 0.00% 0.00%   
44 0.00% 72.20% 0.00% 0.00% 0.00% 0.00% 0.00% 16.40% 10.90% 0.00% 0.00%   
52 0.00% 24.10% 0.60% 0.30% 0.10% 0.00% 0.00% 38.50% 5.50% 0.00% 10.30%   
66 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 78.50% 8.70% 0.00% 1.70%   
71 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 44.00% 15.20% 0.00% 0.00%   
73 0.00% 0.00% 0.00% 10.60% 6.30% 0.00% 0.00% 54.70% 5.90% 1.00% 0.00%   
75 0.00% 0.00% 0.00% 1.00% 0.70% 0.00% 0.40% 67.90% 25.60% 0.00% 0.00%   
79 0.00% 31.90% 58.00% 0.30% 0.40% 0.00% 0.30% 5.40% 3.30% 0.00% 0.00%   
80 0.00% 75.00% 0.00% 0.80% 0.60% 0.00% 1.20% 0.30% 0.00% 0.00% 10.70%   
108 0.00% 0.00% 0.00% 0.00% 0.70% 0.00% 0.00% 0.60% 0.00% 0.00% 18.50%   
136 0.00% 33.80% 7.20% 0.50% 2.90% 0.00% 3.80% 16.50% 17.60% 0.00% 0.30%   
152 0.00% 98.70% 0.00% 0.00% 0.30% 0.00% 0.00% 0.50% 0.00% 0.00% 0.20%   
192 0.00% 39.30% 9.80% 0.20% 0.70% 0.00% 0.20% 15.70% 3.60% 0.00% 2.80%   
210 0.00% 31.20% 16.40% 0.50% 0.90% 0.00% 1.90% 10.30% 27.10% 0.00% 4.10%   
214 0.00% 74.10% 2.30% 0.30% 0.40% 0.00% 0.10% 1.50% 4.20% 0.00% 0.00%   
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216 0.00% 0.00% 0.00% 3.90% 10.60% 0.00% 19.50% 12.70% 10.20% 0.00% 25.00%   
220 0.00% 46.90% 0.00% 0.00% 0.00% 0.10% 0.00% 0.70% 1.90% 0.00% 0.50%   
244 0.10% 28.50% 5.20% 0.80% 1.40% 0.00% 1.10% 25.70% 8.30% 0.00% 3.10%   
245 0.00% 48.40% 0.00% 0.00% 0.00% 0.10% 0.00% 0.70% 2.00% 0.00% 0.60%   
Average: 0.10% 32.10% 7.70% 0.80% 1.50% 0.00% 0.50% 24.40% 8.90% 0.00% 3.90%   
             Figure 14C.10:  Lithic Frequencies in Late Archaic Features 
The elevated percentage of felsite in Feature #10/12 is due to the presence of a grey felsite 
workshop in one of the excavated units, while that in Feature #220 is due to a large number of 
felsite polished pebbles.  The elevated percentages of siltstone in Features #216 and #220 are 
due to the recognition of stone rods starting in the 2018 season.  Feature types included two 
hearths, five very deep pits, one large complex pit, ten medium pits, five deep pits, one shallow 
pit, and one small pit. 
In conclusion, the Late Archaic represents a full suite of materials and types of artifacts and 
features, as well as a full repertoire of site functions, with the sole exception of vessels.  This fits 
well with the environmental characterization of this phase as the “climatic optimum”.  Despite 
this apparently successful adaptation, there is a gap of nearly 900 years between this occupation 
and the next.  This is curious, as the late 5th radiocarbon millennium was one of the most heavily 
populated times prior to the introduction of horticulture in the Northeast (e.g. Hoffman 1985), 
and as Chapter Fifteen will show, this was also true of the catchment area around the Little 
League site. 
5) Transitional Archaic:  The term “Transitional Archaic” is inherently problematical, because it 
rests upon the implicit assumption that the indigenous cultures of the region were in a more 
active state of change during this period than during any other.  This was based upon old 
assumptions (e.g. Fowler 1975a) that the introduction of steatite vessels was anticipatory of the 
later adoption of ceramic pottery for containers, and that the intensive gathering of seed plants 
was anticipatory of later horticulture.  However, there is now ample evidence that ceramics 
were already present in this period (Hoffman 1998); whereas horticulture did not provide an 
important part of the diet anywhere in the Northeast until the end of the Middle Woodland 
period (Snow 1980).  Moreover, while the end results of container manufacturing may be 
comparable, the production methods for steatite bowls and ceramics are entirely unrelated.  
Steatite bowl manufacture is a subtractive technology, in which material is removed from a 
blank to create a bowl, while ceramic production is an additive technology, in which clay mixed 
with a tempering agent (grit or shell or grog clay) is rolled into a coil and then built up from the 
bottom (Luedtke 1985:210-256).   
Some researchers (e.g. Pfeiffer 1984) refer to this phase as the “Terminal Archaic” as if it were 
somehow the end of a sequence, followed by a break; but as indicated above there is ample 
evidence for continuity with the succeeding Early Woodland phase.  Others (e.g. Dincauze 1974) 
simply include it as part of the Susquehanna Tradition within the Late Archaic period.  This 
solution is not entirely satisfactory, either, because there certainly were some changes 
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introduced to the region, very possibly from people moving into the area from the Middle 
Atlantic region, where steatite production began somewhat earlier, based on Southeastern 
models, where the entire evolutionary sequence leading to the development of stone bowls has 
been documented (Sassamon 1993).  Despite this terminological difficulty, the present study 
retains the “Transitional” name for this phase. 
Kelso has little to say about the environment for this period, except to note that “there is no 
evidence in Pocksha Marsh of the dry period around 3,000 years ago that Bradshaw, Nelson and 
McGown (1982:7-8) noted in three cores from the Taunton, Massachusetts area” (1992:158).   
In his comprehensive report on the I-495 archaeological Data Recovery project, Peter Thorbahn 
(1982) had speculated that these cores were evidence of a major desiccation phase throughout 
the region, but a subsequent pollen core taken at the nearby Titicut Swamp (Simon 1991) failed 
to find evidence of desiccation at this time period, and it was concluded that the Bradshaw 
cores were probably the result of an exclusively local drying event, such as a beaver dam.  In any 
event, this episode did not affect the Pocksha pollen core, confirming Simon’s conclusion. 
This phase has ten absolute dated features, the highest number of any period:  Feature #102 
(3850+140 B.P.; cal 4496 4007); Feature #46 (3640+80 B.P.; cal 4087 3835 bp); Feature #221 
(3530+160; cal 3843 bp); Feature #187 (3520+80 B.P.; cal 3963 3897 bp); Feature #195 
(3400+100 B.P.; cal 3647 bp); Feature #83 (3240+140 B.P.; cal 3685 3271 bp); Feature #28 
(3010+140 B.P.; cal 3340 3076 bp); Feature #69 (2990+70 B.P.; cal 3322 3076); Feature #99 
(2870+270 B.P.; cal 3371 2745 bp); and Feature #236 (2840+140 B.P.; cal 3013 bp).  Feature 
#102 has a slightly older radiocarbon date than Feature #67, which was assigned to the Late 
Archaic period.  It is included here because it was the only feature on Terrace Three to contain a 
sherd of Vinette I pottery within the feature fill.  The units containing Features #83 and #99 had 
isolated sherds in the plow zone above the features.  As noted above, Features #187 and #221 
both have earlier associated absolute dates.  For Feature #187, the Transitional Archaic 
radiocarbon date is more believable than the Late Archaic OSL date, based upon its association 
with an Atlantic point.  However, no diagnostic artifacts were recovered from Feature #221, so it 
is not possible to determine which of its two radiocarbon dates is more reliable.   
In addition to the Atlantic point, Feature #187 contained a Small Stemmed point; Features #69 
and #195 also contained Atlantic points; Feature #195 contained a Poplar Island point, recently 
dated to this period at the Tobey site in Rehoboth (Ballard 2017); Features #83 and #99 
contained grit-tempered pottery sherds; Feature #46 contained four steatite flakes; and Feature 
#69 contained a Neville Variant point – which as noted above is a style which might have 
endured until this period.  In addition, chipped stone tools analyzed for use-wear from the dated 
features included 41 flake knives, twelve flake scrapers, seven choppers, five knife tips, three 
utilized flakes, three wedges, two gravers, one steepedge scraper, and one scraper bit fragment, 
all showing wear indicative of use in butchering; nineteen flake scrapers, two thumbnail 
scrapers, two steepedge scrapers, one endscraper, and one flake knife, all showing wear 
indicative of use in processing hides; eight wedges, two steepedge scrapres, and one flake  
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  Figure 14C.11:  Distribution of Transitional Archaic Features 
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scraper, all showing wear indicative of use in working bone; nine spokeshaves, eight flake 
scrapers, one steepedge scraper, and one flake knife, all showing wear indicative of use in 
woodworking; and 29 cores, eleven preforms, nine utilized flakes, and five biface fragments, 
showing no use wear and interpreted as tools in process.  In addition, there were 74 items 
interpreted as chipped stone tools in the field but not subjected to use-wear analysis:  52 
utilized flakes, eight flake scrapers, two wedges, two knife midsections, two spokeshaves, two 
flake knives, one flake drill, one steepedge scraper, one stemless knife, and one biface fragment.  
Pecked and ground stone tools included six pestles, seven ground stone fragments, two pecked 
stone fragments, one gouge blank, one smoothing stone, and one muller.  Rough stone tools 
included 37 hammerstones, 25 pounding stones, one mortar, eighteen anvils, two digging tools, 
one abrader, three sharpening stones, and one whetstone.  Ceremonial items included eleven 
uniterminated quartz crystals, two crystal matrices, 607 graphite paintstones, 550 hematite 
paintstones, 113 limonite paintstones, 697 polished pebbles, 33 pecked pebbles, fifteen 
pendants, eight pendant blanks, and 585 rods.  In addition, there were 2,087 pieces of debitage, 
31,009 pieces of charcoal, and 10,905 pieces of fire-cracked rock. 
In addition, there are eight undated features which may be attributed to the Transitional 
Archaic:  Features #13 and #113 on the basis of a steatite bowl fragment and a steatite flake 
found in the features, respectively; Features #175, #184, and #227 on the basis of Atlantic points 
found in the features; Feature #230 on the basis of a Susquehanna Broad point found in 
association with the feature; and Features #229 and #235 on the basis of similarity to Features 
#195 and #187, respectively, in their distribution of regional and exotic materials.  Feature #175 
also contained a Squibnocket Triangle and a Small Stemmed point.  In addition, chipped stone 
tools analysed for use-wear from these features included one stem knife and one wedge 
showing wear from use on bone;  33 flake knives, ten flake scrapers, seven choppers, five 
utilized flakes, three stemless knives, two wedges, two knife tips, and a stem knife, all showing 
signs of wear from butchering;  25 flake scrapers, two endscrapers, one steepedge scraper, one 
thumbnail scraper, one spokeshave, and one flake knife, all showing signs of wear from hide 
processing; six flake scrapers, two flake knives, one steepedge scraper, one chopper, and one 
spokeshave, all showing signs of wear from use in woodworking; and 23 cores, ten preforms, 
and ten utilized flakes showing no use wear and interpreted as tools in process.  In addition, 
there were nine items identified as tools in the field which were not examined for use-wear:  
five utilized flakes, one knife tip, one flake scraper, one wedge, and one endscraper.  Pecked and 
ground stone tools included four pestles, two ground stone fragments, one pecked stone 
fragment, and one smoothing stone.  Rough stone tools included twenty hammerstones, twenty 
pounding stones, nine anvils, two digging tools, two sharpening stones, and one sinew stone.  
Ceremonial items included seven uniterminated quartz crystals, four crystal matrices, one 
Herkimer diamond, 383 graphite paintstones, 249 hematite paintstones, 241 limonite 
paintstones, 867 polished pebbles, eighteen pecked pebbles, one pendant blank, and 979 rods.  
In addition, there were 1,710 pieces of debitage, 476 pieces of charcoal, three charred nutshells, 
seven pieces of calcined mammal bone, and 4,113 pieces of fire-cracked rock.    
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Feature Terrace  Unit bp bu ce ex fi ha 
28 3 N20W24-25 0.00% 0.00% 0.00% 0.08% 92.98% 0.00% 
46 3 S08-10W34-36 0.00% 0.23% 11.58% 0.23% 78.43% 0.02% 
69 3 S13-15W04-06 0.30% 0.53% 4.18% 0.13% 74.76% 0.03% 
83 3 S50W10 0.10% 0.68% 13.72% 0.07% 66.61% 0.00% 
99 3 S55W15 0.00% 0.29% 13.50% 0.10% 73.48% 0.00% 
187 1 
S19-20E109-
111 0.00% 0.00% 0.56% 0.00% 99.38% 0.00% 
195 1 
S54-57E113-
114 0.00% 0.05% 11.07% 0.05% 83.56% 0.05% 
221 2 N10-11E29 0.20% 0.46% 64.67% 0.10% 22.15% 0.00% 
236 2 N03-04E85 0.00% 0.23% 30.11% 0.11% 55.10% 0.00% 
                  
13 2 N12E22 0.00% 8.51% 0.00% 2.13% 10.64% 0.00% 
113 3 S74W04 0.45% 1.36% 5.29% 0.15% 52.76% 0.00% 
184 1 S59E149 0.00% 0.00% 1.61% 1.61% 61.29% 0.00% 
229 2 N10E80 0.00% 0.00% 58.26% 0.08% 37.00% 0.00% 
230 2 N19-20E59-60 0.00% 0.80% 49.46% 0.03% 32.81% 0.00% 
Average     0.08% 0.94% 18.86% 0.35% 60.07% 0.01% 
                  
Feature Terrace  Unit hp hu pl tm tr ww 
28 3 N20W24-25 0.08% 0.08% 0.00% 6.77% 0.00% 0.00% 
46 3 S08-10W34-36 0.04% 0.04% 0.25% 9.01% 0.07% 0.12% 
69 3 S13-15W04-06 0.28% 0.18% 0.13% 19.20% 0.10% 0.20% 
83 3 S50W10 0.03% 0.10% 0.00% 18.37% 0.03% 0.27% 
99 3 S55W15 0.48% 0.00% 0.00% 12.15% 0.00% 0.00% 
187 1 
S19-20E109-
111 0.00% 0.01% 0.01% 0.03% 0.01% 0.00% 
195 1 
S54-57E113-
114 0.00% 0.11% 0.16% 4.61% 0.16% 0.16% 
221 2 N10-11E29 0.10% 0.10% 0.10% 11.00% 1.06% 0.05% 
236 2 N03-04E85 0.11% 0.04% 0.61% 13.18% 0.42% 0.08% 
                  
13 2 N12E22 6.38% 0.00% 0.00% 72.34% 0.00% 0.00% 
113 3 S74W04 1.44% 0.15% 0.53% 37.26% 0.15% 0.45% 
184 1 S59E149 0.00% 1.61% 0.00% 33.87% 0.00% 0.00% 
229 2 N10E80 0.00% 0.08% 0.46% 3.98% 0.00% 0.15% 
230 2 N19-20E59-60 0.24% 0.05% 0.32% 15.74% 0.50% 0.05% 
Average     0.66% 0.18% 0.18% 18.39% 0.18% 0.11% 
Figure 14C.12:  Functions for Transitional Archaic Features 
Figure 14C.13, above, gives the distribution of functions in features assigned to this period.  All 
twelve functions are represented, as in the Late Archaic period.  As noted earlier, the absence of 
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ceremonial materials from Features #13 and #28 is probably due to them having been excavated 
prior to the recognition of limonite, polished pebbles, and rods.  As usual, fire-use, tool-making 
and ceremonialism predominated, though in very varying proportions from feature to feature.  
Tool-making predominates in seven of the features, while ceremonialism dominates in seven 
others.  Two features (#187 and #227) had such high proportions of charcoal and/or fire-cracked 
rock that this overshadowed all other functions.  Feature #46 was a special case of a pendant 
workshop, including both eleven of the fifteen finished argillite one-hole pendants and eight of 
the pendant blanks.  Projectile points, associated with hunting, are present in a higher 
proportion of these features (ten, or 55.6%) than for any other time period.  The presence of 
grit-tempered pottery in three features is not entirely unexpected, as recent studies have shown 
that the inception of ceramics in the region is at least partially contemporaneous with the use of 
steatite vessels, and this technology may have been innovated independently in the Northeast 
(Hoffman 1998).   
Figure 14C.14, below, gives the distribution of lithic materials.  This distribution is slightly more 
diverse than that of the Late Archaic period, with the addition of grit-tempered pottery, most of 
it from a limited area on the Third Terrace.  While quartz remained the majority material in all 
features except for Features #221, #230, #236, there was wide use of both exotic and regional 
materials.  Exotic materials included andalusite in Features #46, #67, #69, #83, #102, #187, #195, 
#175, and #195; basalt in Features #67, #175, #187, #221, #230, #235, and #236; chalcedony in 
Features #46, #69, #102, #175, #187, #195, #221, #230, #235, and #236; and exotic chert in 
Features #67, #69, #102, #113, #175, #221, #230, and #236.  Regional materials included steatite 
in Features #13, #46, and #113; regional chert in Features #46, #83, #102, #175, #187, #195, 
#221, #230, and #236; graphite in all features except for Features #13 and #28 (due to their 
having been excavated in the early seasons of the project) and Features #67 and #184; red 
felsite in all features except for Features #13, #99, #184, #195, and #227; and pink, tan, and 
white quartzite in all features.   
Materials AN AR AK BA CE CA CH CO 
28 0.0% 6.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
46 0.2% 11.8% 2.6% 0.0% 0.0% 0.1% 0.6% 0.0% 
69 0.0% 2.3% 0.7% 0.0% 0.0% 0.2% 0.3% 0.0% 
83 0.0% 4.3% 1.9% 0.0% 0.1% 0.0% 0.1% 0.0% 
99 0.0% 1.1% 1.4% 0.0% 0.4% 0.0% 0.0% 0.0% 
102 0.0% 0.8% 0.8% 0.0% 0.3% 0.0% 0.5% 0.0% 
187 0.0% 2.1% 3.9% 0.6% 0.0% 0.0% 0.3% 0.0% 
195 0.3% 2.3% 0.0% 0.0% 0.0% 0.5% 0.3% 0.0% 
221 0.0% 2.6% 0.1% 0.4% 0.0% 0.1% 3.1% 0.1% 
236 0.0% 7.0% 6.2% 0.9% 0.0% 0.1% 1.0% 0.0% 
                  
13 0.0% 7.1% 2.4% 0.0% 0.0% 0.0% 0.0% 0.0% 
113 0.0% 3.6% 0.8% 0.0% 0.0% 0.0% 0.3% 1.3% 
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175 0.2% 11.3% 2.0% 0.8% 0.0% 0.4% 2.5% 0.2% 
184 0.0% 26.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
227 0.0% 13.6% 7.6% 0.8% 0.0% 0.0% 0.0% 0.0% 
229 0.0% 2.8% 0.2% 0.0% 0.0% 0.0% 0.1% 0.0% 
230 0.0% 5.2% 2.8% 0.4% 0.0% 0.0% 0.6% 0.0% 
235 0.0% 23.8% 11.7% 1.5% 0.0% 0.5% 0.0% 0.0% 
Average 0.0% 7.5% 2.5% 0.3% 0.0% 0.1% 0.5% 0.1% 
         Materials CG DB DI FE GN GT GD GR 
28 0.0% 0.0% 0.0% 0.0% 0.0% 12.5% 0.0% 0.0% 
46 0.1% 0.0% 0.0% 3.6% 0.0% 2.3% 0.6% 21.2% 
69 0.0% 0.0% 0.0% 6.6% 0.0% 1.7% 0.5% 14.4% 
83 0.0% 0.0% 0.0% 11.5% 0.0% 0.3% 0.2% 19.4% 
99 0.0% 0.0% 0.0% 1.4% 0.0% 0.0% 0.0% 8.7% 
102 0.0% 0.0% 0.0% 8.7% 0.0% 0.5% 1.3% 2.6% 
187 0.0% 0.0% 0.0% 9.0% 0.0% 2.1% 1.8% 2.4% 
195 0.0% 0.0% 0.0% 0.8% 0.0% 0.5% 0.0% 18.7% 
221 0.0% 0.0% 0.0% 7.1% 0.0% 0.4% 0.8% 1.8% 
236 0.1% 0.0% 0.0% 10.1% 0.1% 2.4% 1.4% 14.5% 
                  
13 0.0% 0.0% 0.0% 16.7% 0.0% 2.4% 7.1% 0.0% 
113 0.0% 0.0% 0.0% 2.6% 0.0% 0.8% 0.0% 6.1% 
175 0.0% 0.2% 0.0% 1.8% 0.0% 2.0% 0.4% 2.3% 
184 0.0% 0.0% 0.0% 0.0% 0.0% 13.3% 0.0% 0.0% 
227 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.1% 
229 0.0% 0.0% 0.0% 1.8% 0.0% 0.2% 0.5% 8.5% 
230 0.1% 0.0% 0.0% 10.8% 0.0% 0.5% 0.5% 8.0% 
235 0.0% 0.0% 0.0% 4.4% 0.0% 2.4% 0.5% 11.7% 
Average 0.0% 0.0% 0.0% 5.4% 0.0% 2.5% 0.9% 8.1% 
         Materials HE HF LI QZ QT SI ST 
 28 0.0% 0.0% 0.0% 56.3% 12.5% 12.5% 0.0% 
 46 32.9% 0.4% 0.1% 22.3% 1.3% 0.2% 0.0% 
 69 10.3% 0.5% 0.0% 60.0% 2.0% 0.5% 0.0% 
 83 14.6% 0.3% 2.8% 43.9% 0.6% 0.0% 0.0% 
 99 23.6% 0.0% 8.0% 54.3% 1.1% 0.0% 0.0% 
 102 3.1% 0.3% 0.0% 77.4% 3.8% 0.0% 0.0% 
 187 25.1% 0.3% 8.1% 41.8% 1.8% 0.9% 0.0% 
 195 15.7% 0.0% 8.6% 41.5% 10.4% 0.8% 0.0% 
 221 1.2% 0.1% 2.3% 27.5% 5.2% 47.3% 0.0% 




                
 13 0.0% 2.4% 0.0% 52.4% 7.1% 0.0% 2.4% 
 113 1.6% 0.0% 0.2% 81.6% 1.0% 0.0% 0.0% 
 175 14.8% 0.2% 4.3% 52.5% 3.5% 0.8% 0.0% 
 184 0.0% 0.0% 0.0% 46.7% 0.0% 13.3% 0.0% 
 227 2.3% 0.0% 6.8% 60.6% 1.5% 0.8% 0.0% 
 229 9.9% 0.0% 4.4% 26.3% 5.0% 40.2% 0.0% 
 230 3.0% 0.1% 5.6% 31.7% 7.6% 23.0% 0.0% 
 235 11.2% 0.0% 6.8% 19.9% 5.8% 0.0% 0.0% 
 Average 9.7% 0.3% 3.4% 45.7% 4.3% 8.6% 0.1% 
       Figure 14C.13:  Lithic Material Frequencies in Transitional Archaic Features 
Feature types included three large, complex pits; one very deep pit; five deep pits; seven 
medium pits; one shallow pit; one small pit; one hearth, and one house floor.  
 
Figure 14C.14:  Core Sampling between Features #175 and #195 
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Special mention needs to be made of the house floor, Feature #175, and its probable 
relationship to the adjacent Feature #195, which also may be a house floor.  Subsoils in this area 
were unusually free of rocks, although Feature #175 had a rock pavement at its base.  The 
northern edge of Feature #195, nearest to Feature #175, contained a pair of post molds.  The 
estimated diameter of each feature was ca 4.5 – 6.0 meters.  A close-interval core sampling 
project (Hoffman 1993) was undertaken between the two features, at 50 cm intervals, and then 
beyond them in both directions (northeast and southwest).  The rock-free zone extended no 
more than 1.5 m beyond the two units in either direction, but was continuous between them 
(see Figure 14C.14, above).  This confirmed the hypothesis that these were part of the same 
feature complex, which may include a pair of adjacent semi-subterranean house pits.   While 
some of the other large, complex pits at the site may also have been house floors, none of them 
was associated with post molds.  Thus, these two features provide the only definitive evidence 
of habitation structures recovered from the site.  However, it is possible that Feature #46, dated 
to this period, also represents a house floor. 
In conclusion, the Transitional Archaic represents a climax in the occupation of the Little League 
site, both in terms of intensity and diversity of recoveries.  While there is some evidence from 
elsewhere in the region (Hoffman 1985) that climatic conditions were not as ideal as during the 
Late Archaic, they were still supportive of occupation on all three terraces of the site.  The 
presence of grit-tempered pottery in in a restricted area of Terrace Three in association with 
several features of this phase tends to confirm the previous conclusion that pottery-making 
began in this phase (Hoffman 1998).  Only two sherds were found elsewhere at the site, both 
from Terrace One. 
 
6) Early Woodland:  Kelso does not provide any information about this phase from the Pocksha 
Marsh pollen core.  However, pollen samples from both of the dated features from this period 
(#96 and #123) were analyzed by Susan Jacobucci (2009).  She noted the following:   
Arboreal pollen represented approximately 41% of the total pollen counted for Feature 
#123.5 which dates to the Early Woodland.  If pollen identified to the Rosaceae Family, 
which besides trees and shrubs includes numerous herbs and weedy species, were 
omitted from this percentage, arboreal pollen would only comprise roughly 30% of the 
total counted pollen for this feature.  For Feature #123.5 as for Feature #96.1, which 
also dates to the same cultural time period, pollen grains identified as cottonwood or 
quaking aspen (Populus sp.), oak (Quercus sp.), and maple (Acer sp.) were numerous.  
Other tree types such as birch (Betula), chestnut (Castanea dentate), beech (Fagus), 
butternut (Juglans cinerea), tulip poplar (Liriodendron), and pine (Pinus) were also 
recovered from these features.  Holly (Ilex) and willow (Salix) were recovered from both 
of these features . . .  
 She also observed that: 
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Cedar (Thuja sp.) was recovered in Feature #123.5.  Species belonging to this genus 
populate a variety of habitats including swamps (Harlow 1957: 71) and its appearance in 
the pollen spectrum for this feature could support the existence of a moister 
environment in the subject area during the Early Woodland.  Interestingly, a minimal 
quantity of pine (Pinus sp.) pollen was represented in Feature #123.5 but then increased 
in Feature #96.1.   
Figure 14C.15:  Distribution of Early Woodland Features 
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As noted above, there were only two features dated to the Early Woodland, both on Terrace 
Three:  Feature #123 (2460+120 B.P.; cal 2706 2380 bp) and Feature #96 (2200+100 B.P.; cal 
2310 2073 bp).  These dates overlap at 2σ, so they might be dating the same occupation.  These 
two features contained no diagnostics, but Feature #96 did contain sixteen chipped stone tools 
analyzed for use-wear:  one wedge, showing signs of use in bone-processing; sixflake knives, one 
chopper, and one flake scraper, all showing signs of wear from butchering; two flake scrapers, 
one flake knife, one knife midsection, and one sidescraper, all showing signs of wear from hide-
processing; and one core and one preform showing no use-wear and interpreted as tools in 
process.  There were also three items identified as tools in the field but not subjected to use-
wear analysis:  one semi-lunar knife, one utilized flake, and one flake scraper.  There were no 
pecked and ground stone tools, but there were nine rough stone tools:   five hammerstones, 
three pounding stones, and one anvil.  Ceremonial objects included three uniterminated quartz 
crystals, two crystal matrices, 61 graphite paintstones, 44 hematite paintstones, 3 limonite 
paintstones, 26 polished pebbles, two pecked pebbles, and two rods.  There were also 154 
pieces of debitage, 471 pieces of charcoal, and 730 fire-cracked rocks.  Recoveries from Feature 
#123 were much sparser:  one anvil, ten graphite paintstones, ten hematite paintstones, four 
polished pebbles, 24 pieces of debitage, 3,838 pieces of charcoal, three pieces of charred 
nutshell, and 342 fire-cracked rocks.  
In addition, there were fourteen undated features which might be assigned to the Early 
Woodland, mostly on the basis of the statistical comparisons of their ceremonial contents with 
those of Feature #123.  Except for Feature #162, which contained a sherd of Vinette I pottery, 
none of these features contained any diagnostics particular to this phase.  Feature #36 
contained one Neville point, two untyped stemmed points, and one projectile point tip.  Feature 
#91 contained one Small Stemmed point.  Feature #188 contained another untyped stemmed 
point; and Feature #162 contained one projectile point tip.  In addition, these features 
contained 300 chipped stone tools analyzed for use-wear:  eight wedges showing wear from use 
in bone-processing;   100 flake knives, 31 flake scrapers, eight utilized flakes, two knife tips, two 
gravers, one spokeshave, one knife midsection, one steepedge scraper, one endscraper, one 
stemless knife, and one wedge, all showing wear from butchering; 49 flake scrapers, two 
wedges, two spokeshaves, one knife tip, one oval scraper, and one steepedge scraper, all 
showing wear from hide processing; twelve flake scrapers, five steepedge scrapers, four 
spokeshaves, and one endscraper showing wear from use in woodworking; and 36 cores, 18 
preforms, and ten utilized flakes showing no use wear and interpreted as tools in process.   In 
addition, there were 93 items identified as chipped stone tools but not subjected to use-wear 
analysis:  51 utilized flakes, twelve spokeshaves, seven wedges, six flake scrapers, six flake 
knives, three steepedge scrapers, three knife midsections, two stem knives, one thumbnail 
scraper, one graver, and one biface fragment.  Pecked and ground stone tools from these 
features included ten pestles, two ground stone fragments, four pecked stone fragments, and 
one grooved weight.  Rough stone tools included 73 hammerstones, 22 pounding stones, two 
mortars, seventeen anvils, four digging tools, two abraders, one notched pebble, and one 
sharpening stone.  Ceremonial items included 25 uniterminated quartz crystals, twelve crystal 
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matrices, 574 graphite paintstones, 1,433 hematite paintstones, 621 limonite paintstones, 1,574 
polished pebbles, fourteen pecked pebbles, one pendant, and 107 rods.  In addition, there were 
3,139 pieces of debitage, 762 pieces of charcoal, six pieces of charred nutshell, eleven pieces of 
calcined bone, and 6,056 pieces of fire-cracked rock.   The distribution of functions is given in 
Figure 14C.16 below: 
 
Feature Terrace  Unit bp bu ce ex fi ha 
96 3 S49-50W20-21 0.00% 0.42% 7.09% 0.14% 83.23% 0.05% 
123 3 S25W39-40 0.00% 0.00% 0.37% 0.09% 98.70% 0.02% 
                  
36 3 S43-46W09-10 0.44% 1.73% 4.65% 0.08% 56.87% 0.00% 
84 3 S46W15 0.17% 1.53% 25.59% 0.17% 56.10% 0.00% 
85 3 S45W25 0.00% 1.08% 4.30% 1.08% 77.42% 0.00% 
91 3 S45-46W05 0.21% 1.90% 24.31% 0.85% 31.50% 0.21% 
105 3 S79-80W10-12 0.00% 1.77% 4.89% 0.10% 15.18% 0.00% 
112 3 S65W04-05 0.00% 1.37% 40.21% 0.69% 41.24% 0.00% 
162 1 S14-16E124-125 0.07% 0.07% 50.65% 0.07% 42.12% 0.00% 
188 1 S22-25E113-116 0.00% 0.00% 26.62% 0.02% 66.93% 0.02% 
189 1 S10E110 0.00% 0.00% 6.21% 0.33% 62.42% 0.00% 
197 1 S38-40E109-111 0.00% 0.04% 18.99% 0.09% 77.32% 0.00% 
208 1 N20E110 0.00% 0.00% 42.44% 0.32% 49.84% 0.00% 
213 2 N20-21E30 0.07% 2.19% 33.09% 0.07% 33.22% 0.00% 
222 2 N05E45 0.00% 0.09% 50.05% 0.09% 47.48% 0.00% 
223 2 N15E55 0.00% 4.08% 83.67% 2.04% 0.00% 0.00% 
Average     0.07% 1.13% 29.69% 0.43% 46.97% 0.02% 
         Feature Terrace  Unit hp hu pl tm tr ww 
96 3 S49-50W20-21 0.23% 0.00% 0.74% 7.41% 0.14% 0.56% 
123 3 S25W39-40 0.00% 0.00% 0.25% 0.39% 0.00% 0.19% 
                  
36 3 S43-46W09-10 0.58% 0.47% 0.19% 34.74% 0.06% 0.19% 
84 3 S46W15 0.17% 0.00% 0.17% 15.93% 0.00% 0.17% 
85 3 S45W25 0.00% 0.00% 0.00% 16.13% 0.00% 0.00% 
91 3 S45-46W05 0.85% 0.21% 0.00% 39.75% 0.21% 0.00% 
105 3 S79-80W10-12 2.39% 0.10% 0.00% 74.74% 0.00% 0.83% 
112 3 S65W04-05 0.69% 0.00% 0.69% 15.12% 0.00% 0.00% 
162 1 S14-16E124-125 0.14% 0.07% 0.21% 6.26% 0.34% 0.00% 
188 1 S22-25E113-116 0.00% 0.06% 0.18% 6.04% 0.14% 0.00% 
189 1 S10E110 0.00% 0.00% 0.00% 31.05% 0.00% 0.00% 
197 1 S38-40E109-111 0.00% 0.02% 0.15% 3.25% 0.11% 0.02% 
208 1 N20E110 0.00% 0.00% 0.64% 6.43% 0.32% 0.00% 
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213 2 N20-21E30 0.60% 0.00% 0.46% 28.91% 0.86% 0.53% 
222 2 N05E45 0.00% 0.18% 0.37% 0.55% 1.10% 0.09% 
223 2 N15E55 4.08% 0.00% 2.04% 0.00% 4.08% 0.00% 
Average     0.68% 0.08% 0.36% 19.92% 0.52% 0.13% 
Figure 14C.16:  Functions for Early Woodland Features 
This is obviously similar to the distribution in the previous two phases, with all twelve functions 
represented.  Fire-using, for the first time, falls below 50% on average, but is still the most 
common function in most features.  It was overwhelmingly the most common function in the 
two dated features.  Ceremonialism and tool-making continue to rank high in the undated 
features in this distribution.  Ceremonialism is dominant in eight of them, while tool-making is 
dominant in five.  In Feature #213, ceremonialism, fire-using, and tool-making are roughly equal 
in frequency, which is an unusual combination at the site.  The other nine functions, on average, 
totaled 3.42%, a decline from the preceding periods. 
The variability of lithic materials is somewhat diminished from the Transitional Archaic high, as 
shown above in Figure 14C.18 below.  Exotic and regional materials are much less frequent, and 
include andalusite in Feature #96; basalt in Features #95, #96, #171, #208, #223, #228, and 
#235; chalcedony in Features #96, #223, and 235; chert in Features #95, #96, #113, #142, #171, 
#207, and #223; red felsite in Features #84, #96, #207, #223, #225, and #235; graphite in all 
features except for #95; and pink/tan/white quartzite in Features #84, #223, #228, and #235.   
Materials AR AK BA BR CE CA CH CO FE GA 
96 3.0% 2.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.2% 0.2% 
123 2.0% 94.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 
Materials AR AK BA BR CE CA CH CO FE GA 
36 2.3% 13.3% 0.5% 0.0% 0.1% 0.0% 0.0% 0.4% 5.7% 7.9% 
91 0.6% 8.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 5.5% 0.0% 
105 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
112 0.1% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 0.2% 0.1% 0.2% 
162 14.3% 3.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 0.0% 
188 1.4% 39.3% 2.6% 0.0% 0.0% 0.0% 0.1% 0.0% 0.9% 0.0% 
189 0.0% 2.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
197 1.2% 1.1% 2.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 
213 25.4% 21.4% 4.4% 0.0% 0.0% 0.0% 0.1% 0.1% 1.0% 0.0% 
222 3.9% 0.0% 0.1% 10.9% 0.0% 0.0% 0.3% 0.0% 0.7% 0.0% 
223 0.0% 0.0% 0.3% 0.0% 0.0% 0.0% 0.5% 0.0% 0.5% 0.1% 
Average 4.2% 14.2% 0.8% 0.8% 0.0% 0.0% 0.1% 0.1% 1.3% 0.6% 
           Materials GN GT GD GR HE HF LI QZ QT SI 
96 0.0% 0.5% 0.6% 5.0% 3.4% 0.9% 0.2% 11.5% 0.3% 0.3% 
123 0.0% 0.0% 2.0% 20.0% 20.0% 0.0% 0.0% 50.0% 0.0% 0.0% 
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36 0.0% 0.0% 2.0% 20.0% 20.0% 0.0% 0.0% 50.0% 0.0% 0.0% 
91 0.0% 26.1% 0.0% 3.6% 1.0% 0.2% 1.3% 36.6% 17.0% 0.0% 
105 0.0% 2.4% 0.0% 0.0% 45.2% 0.0% 0.0% 31.0% 2.4% 0.0% 
112 0.0% 0.8% 0.0% 6.0% 1.6% 0.0% 0.2% 81.2% 1.0% 0.0% 
162 0.3% 0.0% 0.0% 60.0% 0.0% 0.0% 0.0% 6.7% 6.7% 0.0% 
188 0.0% 0.0% 0.0% 1.0% 23.5% 1.0% 12.7% 59.8% 0.0% 0.0% 
189 0.0% 2.6% 0.0% 55.1% 15.4% 0.0% 6.4% 15.4% 0.0% 0.0% 
197 0.0% 1.0% 0.2% 12.4% 31.5% 0.0% 14.7% 25.1% 2.9% 0.6% 
213 0.0% 2.4% 0.0% 47.6% 4.8% 0.0% 2.4% 19.0% 2.4% 0.0% 
222 0.0% 1.2% 0.6% 1.8% 44.7% 0.0% 8.2% 37.6% 2.9% 1.2% 
223 0.0% 0.0% 2.4% 9.5% 11.9% 0.0% 19.0% 28.6% 11.9% 0.0% 
228 0.0% 0.0% 0.8% 9.2% 5.0% 0.8% 2.5% 32.5% 6.7% 2.5% 
235 0.0% 3.4% 0.5% 11.7% 11.2% 0.0% 6.8% 17.6% 5.9% 0.0% 
Average 0.0% 2.7% 0.6% 17.5% 15.9% 0.2% 5.0% 33.5% 4.0% 0.3% 
Figure 14C.17:  Lithic Material Frequencies in Early Woodland Features 
Feature types include four large, complex pits, three very deep pits, three deep pits, and two 
medium pits.  It is possible that Features #105 and #188 are house floors. 
In conclusion, the Early Woodland seems to represent a slight decline in the intensity and 
diversity of occupations at the site.  This may be in line with some other ideas about the Early 
Woodland as a period during which population in the Northeast itself may have undergone a 
decline, due either to environmental degradation or disease vectors (e.g. Concannon 1993). 
But if there was a decline, it was very slight at the site. 
 
7) Middle Woodland:  Kelso (1982:158) assigns the 55 cm deep deposit of organic stained white 
sand in level 11 of the Pocksha Marsh pollen core to “some time after chestnut migrated into 
New England ca. 2,000 years ago.”   This deposition suggests rapid erosion during this phase 
and/or the next.   Beyond that, he has no information to add to the picture of the environment 
during this period. 
There are again only two features with radiocarbon dates in this phase:  Feature #218 
(1940+120 B.P.; cal 1899 bp) and Feature #126 (1315+260 B.P.; cal 1519 952 bp).  Neither of 
these features contained any diagnostic artifacts of this phase, though Feature #126 contained a 
Neville point and a point tip, as well as fourteen other chipped stone tools analyzed for use-
wear:  five flake knives, two choppers, one flake scraper, and one knife tip, all showing wear 
from butchering; three flake scrapers, showing wear from use in hide processing; and one 
preform, with no use wear but interpreted as a tool in process.  There were no pecked and 
ground stone tools, and the only rough stone tool was a digging tool.  Ceremonial items included 




Figure 14C.18:  Distribution of Middle Woodland Features 
eight polished pebbles.   There were also 57 pieces of debitage, 238 pieces of charcoal, 47 
calcined mammal bone fragments, two pieces of marine shell, and 161 fire-cracked rocks.  
Feature #126 was located on the somewhat disturbed eastern edge of the Third Terrace, and it 
is possible that the shell, which was in the upper 5 cm of feature fill, was intrusive from later 
occupations.  Feature #218 contained one wedge with wear showing use on bone; nine flake 
knives, two wedges, two utilized flakes, one flake scraper, and one steepedge scraper, all 
showing wear from butchering; four flake scrapers and one endscraper, all showing wear from 
use in hide-processing; one chopper, one flake knife, and one flake scraper, all showing wear 
from use in woodworking; and four cores and four preforms, interpreted as tools in process.  
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There were also two items identified in the field as utilized flakes which were not analyzed for 
use-wear.  There was one ground stone fragment; and two hammerstones, two pounding 
stones, three anvils, and one digging tool.  Ceremonial items included two uniterminated quartz 
crystals, one crystal matrix, six graphite paintstones, fourteen hematite paintstones, two 
limonite paintstones, one pecked pebble, and one pendant.  In addition, there were fourteen 
pieces of debitage, 458 pieces of charcoal, and 354 fire-cracked rocks.   
There were only three undated features which could be assigned to the Middle Woodland:  
Features #86, #152, and #225.   The only feature containing Middle Woodland diagnostics (a Fox 
Creek Lanceolate point and a Jack’s Reef Corner Notched point), Feature #86, also contained 2 
Transitional Archaic/Early Woodland Orient Fishtails and a Late Woodland Levanna point and a 
piece of grit-tempered pottery.   Levanna points, while they are often considered Late 
Woodland diagnostics, have been found in contexts dated to the late Middle Woodland (e.g. 
Little 1984), so this feature is assigned to that period.  It should be noted that this feature is in 
the same general area of Terrace Three as the Transitional Archaic features which contained 
similar ceramics.  In addition, these features were associated with 38 tools examined by use-
wear analysis:  one wedge and one graver showing wear from use on bone; thirteen flake 
knives, four flake scrapers, one knife midsection, and one steepedge scraper, all showing wear 
from butchering; six flake scrapers and one steepedge scraper, all showing wear from hide-
processing; and six cores and six preforms showing no use wear and interpreted as tools in 
process.  In addition, there were ten items identified as tools in the field but not subjected to 
use-wear analysis:  four utilized flakes, three flake scrapers, one graver, one flake knife, and one 
stem knife.  There was one pecked fragment, and rough stone tools included three 
hammerstones and one pounding stone.  Ceremonial items included one uniterminated quartz 
crystal, one Herkimer diamond, 23 graphite paintstones, 30 hematite paintstones, eleven 
limonite paintstones, 24 polished pebbles, and two pecked pebbles.  There were also 620 flakes, 
731 pieces of charcoal, three charred nutshell fragments, seven pieces of calcined mammal 
bone, and 1,070 pieces of fire-cracked rock. 
Figure 14C.19 gives the distribution of functions for the five features, which included one 
hearth, three medium pits, and one shallow pit: 
Feature Terrace  Unit bp bu ce ex fi ha 
126 3 S39-40E00 5.68% 1.27% 4.06% 0.12% 71.73% 0.00% 
218 2 N25E45 0.13% 0.73% 13.11% 0.13% 79.91% 0.00% 
                  
86 3 S40-42W10 0.13% 1.07% 4.29% 0.06% 68.06% 0.00% 
152 1 S04E144 0.00% 0.00% 10.34% 0.69% 84.83% 0.00% 
225 2 N15E65 0.00% 9.68% 41.94% 3.23% 22.58% 0.00% 
Average     1.19% 2.55% 14.75% 0.85% 65.42% 0.00% 
         Feature Terrace  Unit hp hu pl tm tr ww 
126 3 S39-40E00 0.35% 5.91% 0.00% 10.89% 0.00% 0.00% 
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218 2 N25E45 0.33% 0.00% 0.53% 4.59% 0.33% 0.20% 
                  
86 3 S40-42W10 0.32% 0.38% 0.00% 25.44% 0.19% 0.06% 
152 1 S04E144 0.00% 0.00% 0.69% 3.45% 0.00% 0.00% 
225 2 N15E65 6.45% 3.23% 0.00% 6.45% 6.45% 0.00% 
Average     1.49% 1.90% 0.24% 10.16% 1.39% 0.05% 
Figure 14C.19:  Functions for Middle Woodland Features 
This represents an even more limited repertoire than in the Early Woodland period, especially 
when compared with the full repertoires of the Late Archaic and Transitional Archaic periods.  
Fire-using resumes its primacy above 50% in most features, followed by ceremonialism and tool-
making, with ceremonialism higher than tool-making in two features and tool-making higher 
than ceremonialsm in three.  The remaining nine functions, on average, total 8.27%, higher than 
any previous period, due to increases in bone-processing, butchering, hide-processing, hunting, 
and trade, all of which had average percentages above 1%.  There was no indication of any 
habitation floors. 
Figure 14C.20, below, gives the distribution of lithic materials.   
Materials AR AK BA BR CA CH CH FE GA 
126 43.6% 1.4% 0.1% 0.0% 0.0% 0.0% 0.0% 8.4% 0.0% 
218 1.5% 50.9% 3.5% 0.3% 0.0% 0.1% 0.0% 1.6% 0.0% 
                
 
  
86 7.0% 0.4% 0.1% 0.0% 0.1% 0.1% 0.0% 1.9% 0.3% 
152 0.0% 5.0% 6.6% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 
225 10.6% 0.0% 8.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 
Average 12.5% 11.5% 3.7% 0.1% 0.0% 0.0% 0.0% 2.4% 0.1% 
          
          Materials GT GD GR HE HF LI QZ QT SI 
126 1.9% 0.0% 0.3% 0.4% 2.9% 0.0% 39.4% 1.1% 0.4% 
218 11.1% 1.5% 0.4% 0.6% 0.1% 0.5% 7.7% 20.2% 0.1% 
                    
86 0.2% 37.7% 0.1% 0.7% 3.1% 0.3% 0.1% 45.7% 2.3% 
152 75.2% 0.0% 0.6% 0.6% 0.0% 1.2% 0.3% 0.0% 10.7% 
225 0.0% 0.3% 4.9% 0.0% 1.5% 38.4% 2.8% 2.8% 21.4% 
Average 17.7% 7.9% 1.3% 0.4% 1.5% 8.1% 10.0% 13.9% 7.0% 
Figure 14C.20:  Lithic Material Frequencies in Middle Woodland Features 
This, too, is a less diverse repertoire of lithic materials, particularly with regard to exotic and 
regional materials.  Both dated features contained basalt, but red felsite, and pink/tan/white 
quartzite were only found in Feature #218, and graphite and chert were found only in Features 
#86 and #218. 
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In conclusion, the Middle Woodland continues the pattern of diminished intensity and diversity 
which appears to have begun in the Early Woodland at the site. 
 
8) Late Woodland:  Kelso also does not provide any information about this phase from the 
Pocksha Marsh pollen core.  However, pollen samples from both of the dated features from this 
period (#111 and #159) were analyzed by Susan Jacobucci (2010).  She noted that “Holly (Ilex) 
and willow (Salix) were recovered from . . .  Feature #159 and are insect-pollinated, therefore  
denoting local vegetation.  Small amounts of pollen identified as sweet gum (Nyssa) were 
recovered from Feature #111.1.”  She also observed that  
 
Arboreal pollen increased significantly from Feature #96.1 to #111.1 or from the Early to 
Late Woodland periods for this region.  Pollen produced by tree taxa such as birch 
(Betula), hazel (Corylus), ash (Fraxinus), taxa belonging to the Myricaceae family, pine 
(Pinus), oak (Quercus), and sumac (Rhus), increased, while percentages of maple (Acer), 
hickory (Carya), beech (Fagus), holly (Ilex), butternut (Juglans cinerea), tulip poplar 
(Liriodendron), and pollen identified as Populus decreased.  Arboreal pollen decreased 
from Features #111.1 to #159 or from the Middle to Late Woodland periods for this area 
with pine (Pinus) and oak (Quercus) pollen most noticeably decreasing during this time.   
 
 She concluded that: 
A number of pollen grains recovered from Features #159.1, #111.1, #96.1 and #123.5 
were identified to shrubby species such as vegetation belonging to the Rosaceae and 
Myricaceae Families, sumac (Rhus), currants (Ribes) and blueberry or cranberry 
(Vaccinium).  Collectively, these species, as well pollen produced by weedy taxa such as 
aster (Aster sp.), Cheno/Am, ragweed (Ambrosia), ground cherry (Physalis), and wild 
grasses probably indicate that the arboreal canopy in the immediate vicinity of the 
Middleborough Little League site remained at least partially open from the Early to Late 
Woodland periods.  Nevertheless, Feature #111.1 contained a greater number of pollen 
grains identified to pine (Pinus) than the other two features, which could be due to a 
recorded climatic cooling period, the Late Roman, dated to 1550 BP (McWeeney 1999: 
10) that would favor species such as pine, or perhaps the increase in pine pollen was 
due to Native land management practices that utilized burning.  Wind-pollinated weedy 
species such as ragweed (Ambrosia) were recovered from all four contexts and could 
indicate regional as well as local landscape modification caused by ongoing native land 
management strategies in the area.  A partially to moderately open arboreal canopy 
may have existed on the landscape encompassing the Middleborough Little League Site 
and it is likely that it was shaped by human use and occupation of the immediate region.   
 
As noted above, there were two radiocarbon dated features from this phase, Feature #111 
(1130+100 B.P., cal 1171 956 bp) and Feature #159 (790+70 B.P.; cal 961 785 bp).  These dates 
just barely overlap at 2σ, so it is unlikely that they date the same occupation.  Neither feature 









from Feature #111.  Feature #111 also contained one flake scraper and one steepedge scraper, 
both showing wear indicative of use in hide processing; one core showing no use-wear; one 
hammerstone, and one anvil.  Ceremonial items included one uniterminated quartz crystal, one 
crystal matrix, three graphite paintstones, 27 hematite paintstones, eleven limonite paintstones, 
six polished pebbles, one pecked pebble, one pendant, and one pendant blank.  In addition, 
there were 21 pieces of debitage, 1,480 pieces of charcoal, one charred nutshell, and 929 pieces 
of fire-cracked rock.  Feature #159 contained one core and one preform, neither of which 
showed any use wear and are interpreted as tools in process.  It also contained four items 
defined as tools in the field but not examined for use-wear:  one semi-lunar knife, one knife tip, 
one utilized flake, and one wedge.  Rough stone tools included one hammerstone and one anvil.  
Ceremonial items included three graphite paintstones, twenty hematite paintstones, six 
limonite paintstones, and twelve polished pebbles.  In addition, there were six pieces of 
debitage, 260 pieces of charcoal, and 33 fire-cracked rocks. 
 
In addition, there were eight undated features which may be assigned to the Late Woodland 
period:  Feature #90 on the basis of the presence of a Levanna point and a projectile point tip; 
Feature #234 on the basis of two stemmed hoes; and the other six features on the basis of 
comparisons with the dated features on the basis of exotic lithic materials.  Feature #6 also 
contained a projectile point tip.  Other chipped stone tools analyzed for use-wear from these 
features included two wedges, showing wear resulting from use in bone-processing; ten flake 
knives, three flake scrapers,three utilized flakes, two steepedge scrapers, one stemless knife, 
one knife midsection, one wedge, and one steepedge scraper, all showing wear from use in 
butchering; seven flake scrapers, one steepedge scraper, and one utilized flake, showing wear 
from use in hide processing; and three cores, four preforms, and one utilized flake showing no 
use-wear and interpreted as tools in process.  There were also three wedges and one 
endscraper which were defined in the field but were not subjected to use-wear analysis.  There  
were four ground stone tools: a pestle and three ground stone fragments.  Rough stone tools 
included fourteen hammerstones, two pounding stones, two mortars, and two anvils.  
Ceremonial items included three quartz crystals, 60 graphite paintstones, 116 hematite 
paintstones, 33 limonite paintstones, 203 polished pebbles, two pecked pebbles, and 86 rods.  
In addition, there were 381 pieces of debitage, 44 pieces of charcoal, two pieces of calcined 
mammal bone, and 663 fire-cracked rocks.   
 
The functions are mostly the same as for the Middle Woodland, with the addition of the hoes as 
excavating tools in Feature #234.  They are shown in Figure 14C.22.  However, ceremonial items 
are less prominent in all features except for #159 and #234, as compared with tool-making.  
Fire-using remains the dominant function, sometimes (as in Feature #111) to the near-exclusion 
of other functions.   The other nine functions, combined, make up 5.93% of the total, on 





Feature Terrace  Unit bp bu ce ex fi ha 
111 3 S80W39-40 0.00% 0.07% 2.34% 0.07% 93.98% 0.00% 
159 1 S54-55E125 0.00% 0.33% 17.18% 0.11% 72.25% 0.00% 
                  
6 2 N20E15 0.00% 3.70% 0.74% 0.74% 39.26% 0.00% 
30 3 N15W09 0.00% 5.13% 0.00% 2.56% 41.03% 0.00% 
61 3 S70W24 0.00% 6.38% 0.00% 1.06% 14.89% 0.00% 
63 3 S75W19 0.00% 1.80% 0.00% 0.90% 60.36% 0.00% 
90 3 S35W05 0.00% 5.19% 15.58% 1.30% 18.18% 0.00% 
116 3 S55W40 0.00% 0.00% 15.56% 2.22% 60.00% 0.00% 
169 1 S34E124 0.00% 0.00% 4.49% 2.25% 71.91% 0.00% 
234 2 N09E99 0.13% 0.26% 36.25% 0.39% 47.69% 0.00% 
Average     0.01% 2.29% 9.21% 1.16% 51.95% 0.00% 
         Feature Terrace  Unit hp hu pl tm tr ww 
111 3 S80W39-40 0.10% 0.03% 0.74% 2.27% 0.00% 0.40% 
159 1 S54-55E125 0.00% 0.33% 2.53% 5.95% 0.00% 1.32% 
                  
6 2 N20E15 2.22% 0.74% 0.00% 52.59% 0.00% 0.00% 
30 3 N15W09 2.56% 0.00% 0.00% 48.72% 0.00% 0.00% 
61 3 S70W24 3.19% 0.00% 0.00% 73.40% 1.06% 0.00% 
63 3 S75W19 1.80% 0.00% 0.90% 34.23% 0.00% 0.00% 
90 3 S35W05 0.00% 2.60% 0.00% 57.14% 0.00% 0.00% 
116 3 S55W40 0.00% 0.00% 0.00% 22.22% 0.00% 0.00% 
169 1 S34E124 1.12% 0.00% 0.00% 19.10% 1.12% 0.00% 
234 2 N09E99 0.00% 0.00% 0.51% 13.37% 1.16% 0.26% 
Average     1.10% 0.37% 0.47% 32.90% 0.33% 0.20% 
Figure 14C.22:  Functions for Late Woodland Features 
Feature types included a firepit, five deep pits, three medium pits, and a shallow pit.  The 
distribution of lithic materials is given in Figure 14C.23 below: 
 
Material AR AK BA CA CH FE GA GN GT 
111 44.2% 37.2% 0.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.0% 
159 2.7% 22.2% 0.0% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 
                    
6 0.0% 9.2% 0.0% 0.0% 0.0% 1.3% 0.0% 0.0% 4.0% 
30 0.3% 74.1% 0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 20.1% 
61 0.0% 5.4% 0.0% 0.0% 0.0% 0.8% 0.0% 0.0% 0.0% 
63 8.2% 1.4% 0.0% 0.6% 0.0% 0.2% 0.0% 0.0% 79.3% 
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90 6.3% 22.2% 0.0% 0.0% 0.0% 15.5% 0.0% 0.0% 1.2% 
169 11.5% 28.1% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 0.0% 
234 4.6% 1.4% 0.1% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 
Average 8.9% 22.9% 0.0% 0.1% 0.0% 2.0% 0.0% 0.0% 18.6% 
          
Material GD GR HE HF LI QZ QT SI  
111 8.5% 0.1% 0.9% 0.0% 0.1% 8.4% 0.0% 0.0%  
159 0.0% 1.5% 5.8% 0.0% 2.7% 46.8% 18.1% 0.0%  
                   
6 0.0% 0.0% 0.0% 1.1% 0.0% 81.5% 3.0% 0.0%  
30 0.0% 0.0% 0.0% 0.1% 0.0% 5.2% 0.0% 0.0%  
61 0.0% 0.0% 0.0% 0.0% 0.0% 93.8% 0.0% 0.0%  
63 0.0% 0.0% 0.0% 0.0% 0.0% 1.3% 8.8% 0.1%  
90 0.0% 4.9% 1.9% 3.6% 0.0% 43.8% 0.0% 0.5%  
116 0.0% 3.5% 17.0% 0.0% 0.4% 53.0% 0.0% 0.0%  
169 0.0% 0.0% 0.0% 0.0% 0.0% 59.1% 0.6% 0.0%  
234 2.2% 0.2% 1.0% 0.0% 0.6% 0.8% 5.7% 1.4%  
Average 1.1% 0.7% 1.0% 0.5% 0.3% 40.0% 3.7% 0.2%  
Figure 14C.23:  Lithic Material Frequencies in Late Woodland Features 
This is a somewhat less limited repertoire than in the previous two periods, though with 
diminished frequencies of exotic and regional materials.   Feature #63 had a single chalcedony 
steepedge scraper, and Feature #234 contained two black chert and five basalt polished 
pebbles.  Graphite was found six of the features; six tan quartzite polished pebbles were found 
in Feature #234; a rose quartzite flake was found in Feature #169; and red felsite was found in 
Features #90 (as a single flake), #111 (as a pecked pebble) and #234 (as five polished pebbles). 
 
In conclusion, the Late Woodland occupations largely follow the pattern of the Early and Middle 
Woodland phases, with limited diversity and intensity.  The hoes from Feature #234 indicate 
that there may have been some horticultural activity taking place at the site at this time.  It is 
also important to note that there are no materials from the site which would indicate 
indigenous occupation later than ca 700 B.P., suggesting that the site had been abandoned 
some 300 years before European contact. 
 
 
D.  Summary of Pre-Contact Periods: 
To sum up the pre-European occupations of the site, Figure 14D.1 shows the average percentages for 





Period bp bu ce ex fi ha 
ea 0.00% 0.39% 14.09% 0.42% 69.01% 0.00% 
ma 0.03% 0.91% 27.10% 0.88% 58.70% 0.00% 
la 0.15% 1.29% 17.91% 1.14% 47.44% 0.00% 
ta 0.08% 0.94% 18.86% 0.35% 60.07% 0.01% 
ew 0.07% 1.13% 29.69% 0.43% 46.97% 0.02% 
mw 1.19% 2.55% 14.75% 0.85% 65.42% 0.00% 
lw 0.01% 2.29% 9.21% 1.16% 51.95% 0.00% 
       Period hp hu pl tm tr ww 
ea 0.25% 0.28% 0.00% 14.97% 0.52% 0.07% 
ma 0.43% 0.21% 0.07% 11.18% 0.45% 0.04% 
la 0.85% 0.23% 0.44% 29.48% 0.77% 0.28% 
ta 0.66% 0.18% 0.18% 18.39% 0.18% 0.11% 
ew 0.68% 0.08% 0.36% 19.92% 0.52% 0.13% 
mw 1.49% 1.90% 0.24% 10.16% 1.39% 0.05% 
lw 1.10% 0.37% 0.47% 32.90% 0.33% 0.20% 
Figure 14D.1:  Average Frequencies of Functions over Time 
       
Many functions display remarkable constancy over time.  Fire-using is consistently the highest frequency 
function, though its frequency occasionally dips below 50%.  This is largely due to the high frequencies 
of charcoal and fire-cracked rock at the site.   Ceremonialism and tool-making are ranked either second 
or third in all periods, with peaks for ceremonialism in the Middle Archaic and Early Woodland and 
peaks for tool-making in the Late Archaic and Late Woodland.  The combined frequency of these two 
functions varied between 24.9% (Middle Woodland) and 49.6% (Early Woodland).  With the exception of 
the Early Archaic, butchering is consistently fourth; and with the exception of the Middle Archaic, where 
it is exceeded by hunting, hide preparation is consistently fourth.  Habitation is consistently last, and 
with the exception of the Middle Woodland period, bone-processing is consistently next-to-last.  These 
results are consistent whether or not the undated features are used.  As shown in Figure 14D.2, a set of 
Spearman Rho comparisons between the dated features and the undated features on the the basis of 
ranks by time period for all twelve functions gave extremely high correlation values above the critical 
value of 0.597 at the 0.05 confidence interval for all periods except the Middle Woodland.  This indicates 
that there is effectively zero probability that the undated features were not correctly associated with 
the dated features. 
 










 Figure 14D.2:  Spearman Rho Values Comparing Dated and Undated Features, by Period 
 
Local materials used for making tools also show many consistencies, but there are definite shifts in the 










EA 0.7 98.5 0.0 0.0 0.6 
 
 
MA 0.0 535.95 4.8 15.6 0.0 
 
 
LA 1.4 690.1 6.6 45.3 37.2 
 
 
TA 8.3 1,000.3 31.3 48.15 0.2 
 
 
EW 0.0 1,948.0 7.2 18.8 0.0 
 
 
MW 0.0 391.3 0.3 4.9 5.0 
 
 
LW 0.6 32.9 10.5 1.5 0.0 
 
        








EA 4.3 1.0 5.0 505.3 0.0 
MA 68.5 41.9 824.65 618.7 0.0 
LA 80.2 201.7 353.9 840.5 0.0 
TA 75.05 779.55 1,299.0 962.4 20.7 
EW 51.0 166.1 820.4 195.4 0.0 
MW 26.7 105.0 119.3 79.6 0.0 
LW 0.0 9.1 48.4 25.1 0.0 
Figure 14D.3:  Average Frequencies of Exotic and Regional Materials over Time 
 
The changes are represented in graphic form in Figure 14D.4 below, where exotic materials are shown in 
blue and regional materials in red.  The frequency of exotic materials climbs steadily from the Early 
Archaic to a peak in the Early Woodland, then declines sharply for the Middle Woodland and reaches 
near-extinction in the Late Woodland.  The frequency of regional materials climbs from the Early Archaic 
to a plateau through the Late Archaic, peaks dramatically in the Transitional Archaic, declines to slightly 
below Late Archaic levels for the Early Woodland, and – like the frequency of exotic materials – declines 





Figure 14D.4:  Total Frequency of Exotic and Regional Materials over Time 
 
During the Early Archaic period, exotic materials were limited to Talcott Mountain basalt from the 
Connecticut valley, with single examples of an andalusite polished pebble and a Herkimer diamond.  
Regional materials were also more limited than in later times, largely focused on Westborough 
quartzites with small amounts of Rhode Island Lime Rock jasper, Plainville graphite, and a single example 
of Attleboro red felsite.  By Middle Archaic times, while basalt remained the dominant exotic material, 
exotic chert and chalcedony, possibly from upstate New York (Coxsackie, Fort  Ann, Onondaga  
Formation), made their first appearances.  Graphite dominated the regional materials, with large 
amounts of regional quartzite, chert, and felsite.  These trends would continue through at least the Early 
Woodland, with the notable addition of steatite in the Transitional Archaic, the only period for which its 
use is attested at the site.  Frequencies fell off during the Middle Woodland and especially Late 
Woodland periods, though graphite remained dominant among regional materials and basalt remained 
dominant among exotic materials. 
 
 
E.  Application of Dating Methods to Post-Contact Occupation Phases 
The focus of the entire Little League excavation project was the delineation of its pre-Contact period 
materials.  Consequently, much less attention was paid to post-Contact period materials, and this has 
certainly introduced some bias into the project.  However, all of the materials recovered are available 
for study, either at the Robbins Museum (for seasons from 1996-2014) or at Bridgewater State 
University (for seasons from 2015-2019).  There are no absolute dates from the site for these periods, 
but, similar to the pre-Contact phases, certain classes of post-Contact artifacts have termini post quem 
which allow them to be dated, with similar caveats in some cases.  Figure 14E.1 provides a listing of 
these, using the period names given on p. 389, above.  It should be understood that there will be 
reasons to associate particular materials with periods much later than the time of their first appearance, 




















Iron First Appearance   Other Metal First Appearance 
Battery Modern   Aluminum Can Modern 
Belt Buckle  Modern   Aluminum Foil Modern 
Bottle Cap Modern   Brass Brad Modern 
Cauldron Colonial   Brass .22 Shell Modern 
Chain Modern   Brass Fitting Late Industrial 
Drain Cover Early Modern   Brass Knob Late Industrial 
Hex Nut Early Modern   Brass Naval Button Modern 
Iron Bolt  Early Modern   Brass Ring Late Industrial 
Iron Clamp Late Industrial   Brass Stopper Late Industrial 
Iron Fence Late Industrial   Copper Penny Modern 
Iron Hinge Late Industrial   Copper Wire Modern 
Iron Rod Late Industrial   Gold Foil Modern 
Iron Slag Colonial   Gold Hat Pin Modern 
Iron Spike Late Industrial   Lead .22 Bullet Modern 
Iron Strap Early Industrial   Lead Fragment Late Industrial 
Iron Wire Late Industrial   Nickel Coin Modern 
Iron Wrench Early Modern   Silver Quarter Modern 
Knife Blade Early Industrial       
Lock-Lube Can Modern   Glass First Appearance 
Metal Pipe Late Industrial   Bottle Glass Colonial 
Roofing Nails Late Industrial   Cut Glass Late Industrial 
Screws Early Modern   Glass Headlight Modern 
Spearpoint Federal   Glass Marble Modern 
Square Nails Federal   Glass Thermometer Early Modern 
Tonka Truck Modern   Milk Glass Late Industrial 
U-Shaped Nails Late Industrial   Perfume Bottle  Modern 
Washer Early Modern   Sea Glass Early Modern 
Wire Cable  Modern   Vessel Glass Late Industrial 
Wire Nails Early Industrial   Window Glass Colonial 
      
Ceramic First Appearance   Rubber First Appearance 
Brick Colonial   Elastic Strap Modern 
Ceramic Tile Early Modern   Rubber Balloon Modern 
Clay Marble Early Industrial  Rubber Button Modern 
Clay Pigeon Modern   Rubber Gasket Modern 
Clay Pipe Colonial   Rubber Wire Modern 
Jackfield Ware Colonial     
Mortar Colonial     
Porcelain Federal  Other First Appearance 
Redware Colonial   Amber Late Industrial 
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Sewer Pipe  Late Industrial   Asbestos Board Early Modern 
Stoneware Colonial   Asphalt Early Modern 
Whiteware Colonial  Chalk Early Industrial 
     Cigarette Filter Modern 
Plastic First Appearance   Coal & Clinker Late Industrial 
Bag Modern   Electrical Socket Modern 
Bakelite Modern   Eraser Modern 
Ball Modern   Golf Ball Modern 
Button Modern   Graphite Rod Late Industrial 
Cap Modern   Gum Modern 
Cellophane Modern   Handi-Wipe Modern 
Coffee Can Lid Modern   Lacquer Late Industrial 
Doll Modern   Paper Wrapper Modern 
Hook Modern   Pencil Lead Modern 
Pen Cap Modern   Pigment Late Industrial 
Pipestem Modern   Ribbon Modern 
Plexiglass Modern   Shingle Early Modern 
Purse Modern   Shoelace Late Industrial 
PVC Pipe Modern   Styrofoam Modern 
Straw Modern     
Figure 14E.1:  First Appearances of Post-Contact Period Artifacts 
Contact and Plantation Period:  There is no material evidence for the earliest post-Contact 
occupation at the site.  Kelso (1992:158) noted the development of a nearly 50 cm thick deposit 
of peat at the top of the Pocksha Marsh pollen core, which he considered to represent the 
period of forest clearance, with accompanying higher rates of soil erosion, associated with the 
Contact and Colonial periods.  Neill DePaoli and Maxine Farkas, in their overview of historical 
developments in southeastern Massachusetts (1982:52) observed that “the majority of 
settlements were organic villages.  These generally consisted of a settlement nucleus centered 
around a meetinghouse and burial ground.”  Middleborough’s nucleus, ca. 1.4 km northeast of 
the Little League site, also included a small garrison, about 1 km downstream from the site.  As 
noted in Chapter Three, this was abandoned early in King Philip’s War, as it was not considered 
adequate protection for the residents, who fled to the better-defended town of Plymouth 
(Weston 1906:74-78).  While this period saw the earliest settlements in Middleborough, 
including the establishment of the Morton farm in the vicinity of the site by 1664, there is no 
material evidence that their farming activities extended southwards into the site area.  Robbins, 
in his Pathways to the Past series on Contact period trails (1984) shows a “side trail to 
Nemasket” on the map accompanying the text, but does not mention it in the text.  It appears to 
run just east of Snipatuit Pond on the Rochester/Middleborough border, but it is not shown 
beyond that.  If it is the ancestor of the modern Marion Street, it would have joined what is now 
East Grove Street, which runs by the site. 
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Colonial Period:  Kelso observed (1992:158-159) that there was “an improvement in pollen 
preservation at the top of the profile (sample 16) that suggests that the peat deposit may be a 
product of higher water levels following the damming of the [Assawompsett] pond in 1763.” 
This was obviously a very localized phenomenon which is unlikely to have influenced the 
environment as far downstream from the pond as the Little League Site.  De Paoli and Farkas 
(1982:65) observed that: 
. . . there were only two regionally important cores situated in the study unit.  The first 
was Middleborough, which grew out of the Plantation period local core situated in the 
Nemasket area of Middleborough.  This core developed from what originally had been 
an agricultural region into a regional iron producing center by the mid 18th century.  At 
the heart of Middleborough’s industrial core was an extensive industrial complex 
established by Peter Oliver in the 1740s.  
The Nemasket area is situated about 1.4 km downstream from the Little League site; Oliver Mills 
is 1.75 km further downstream, taking advantage of the rapids in the river at that point as a 
source of power.  By this time, a “parallel north-south corridor . . . running from Wareham 
through Middleborough and the Bridgewaters towards Braintree and Boston” (DePaoli and 
Farkas 1982:68) had been established, in the position of the current Route 28 (East Grove 
Street) which, as noted above, runs beside the site.  Where this road intersected the present 
Route 105 there was a thriving neighborhood, centered around the house of John Morton, Jr., 
and sometimes named Morton Town, sometimes Four Corners (Weston 1906:272-276), which 
included a tavern and – at the Morton house itself – a dance hall. 
Although brick, mortar, bottle glass, window glass, shingles, iron fragments, redware, and some 
whiteware were already in use during the Colonial period, all of them continued to be used from 
that time up to the present, so it would not be possible to identify components of this period at 
the site on the basis of these finds.  The most likely temporal placements of them will be 
discussed at the end of this section. 
However, Jackfield Ware has a very limited duration, having been produced in England from 
1740-1775, some of it at the original Jackfield pottery manufactory in Shropshire, but some also 
produced by Thomas Whieldon in Staffordshire (U. of Florida n.d.).  It was imported to the 
colonies as a middle-class table ware, but that trade would obviously have ceased with the 
outbreak of the Revolutionary War.  A single sherd of Jackfield ware was found in the A3 zone of 
unit S25W39 on Terrace Three, above Feature #123.  The kaolin pipes are also most probably 
from this period, as their bore diameters (not measured) appear to be larger than is usually the 
case in later periods.  However, as noted in Chapter Eleven, it is not considered statistically 
reliable to date a sample of fewer than 50 pipes on this basis (Macmillan 2016), so this is 
somewhat speculative.   Blue and grey Westerwald stoneware, imported from Germany, also 
belongs to this period, as the dates of its manufacture are 1575-1775 (U. of Florida n.d).  Yellow 
stoneware may be slightly later (Noel-Hume 1976:98-101).  Stoneware of both colors was 
recovered from A3 zones in four units on Terrace One (N10E121, S64E124, S65E139,and 
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S85E135); from the balk of unit N14E05 on Terrace Two; and from A3 zones in eight units on 
Terrace Three (S04W00, S04204, S05W30, S09W05, S11W07, S40W06, S75W25, and S80W11). 
The sparse finds of these types give the impression that there was not much colonial period 
activity taking place at the site.  Perhaps it was simply too distant from Four Corners; a location 
away from other people  at which occasional smokers and drinkers would leave the broken 
stems of their pipes and their broken tankards.  Presumably all three terraces were under 
cultivation during this period, which could explain how thirteen of the pipestems and twelve of 
the stoneware sherds were found at depths greater than 15 cm below surface.  
Federal Period:  DePaoli and Farkas (1982:80) observed that: 
Middleborough was the most compact of the Federal period core areas.   Located in the 
center of the study unit, this interior core was situated halfway between Taunton and 
Plymouth at the junction of several major transportation routes.  Its prosperity was 
derived from this central location, as well as two additional factors.  Middleborough 
served as the market center for much of the unit’s agriculturally oriented interior.  The 
town also had a strong industrial base with primary iron production, textiles and iron 
products the major components. 
Peter Stott, commenting in the same volume on secondary iron manufacturing (1982:221), 
noted the presence of rolling, slitting, and nail mills in Middleborough.  Nail production in this 
period would have been exclusively of hand-forged square nails; wire nails were not invented 
until around 1850 (Hartwell 1980).  The Morton family remained in possession of the property 
throughout this period.   
Two specific artifact types which most probably date to this period are porcelain – imported as 
part of the flourishing China trade (Forbes House n.d.) – and square nails.  Porcelain, of course, 
continued in use well beyond this period. Four isolated porcelain sherds were found in A3 zones 
on Terrace Two (in units N10E50, N11E50, N17E22, and S10E37), and one was from a rodent 
burrow in unit N09E90.  Ten isolated porcelain sherds were found in A3 zones on Terrace Three 
(in units N00E00, N10E05, S03W05, S12W11, S50E00, S75E35, and S85W30).  Ten sherds were 
found on the surface.  This is a rather scattered distribution. 
The iron spearpoint, if it was indeed made by an African originally brought to the area as a 
victim of the slave trade, might also belong to this period.  A group of former slaves who fought 
on the side of the colonists during the Revolutionary War were granted 94 acres of land in 
Plymouth in recognition of their service (Deetz 1977), and maintained a community there called 
Parting Ways for several decades thereafter. 
Square nails were among the most common metal objects found at the site (474), second only 
to iron wire fragments.  There are some high concentrations of them within this wide 
distribution:  on Terrace One, 31 in unit S29E130 and 40 in unit S64E124 (as noted above, a 
historic trash pit);  on Terrace Three, 84 in units S84E20 and S85E20, 26 in unit S85W30, and 32 
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in units S84E35 and S85E35.  The latter five units are closest to the northern edge of the Shaw 
factory, and this presents the interesting problem described in Chapter Eleven, since the factory 
was not opened until 1875, by which time nail production had shifted to wire nails.  As 
Middleborough was a regional center for nail production, it is inconceivable that George Shaw 
would have used any but the most current type of nails for construction of his buildings – unless, 
perhaps, he had simply had some older existing structures moved to his premises.  Since Feature 
#170 also contained historic trash probably derived from the Late Industrial period, this may 
have resulted from the demolition of one of those older buildings.  These seven units account 
for 44.9% of all the square nails found at the site. 
If this is the case, then it is possible that all of the remaining 261 square nails are also the result 
of Late Industrial period building demolition of earlier structures, which would leave very little 
evidence of the Federal period at the site.  Once again, this may have been due to its distance 
from the activity center at Four Corners.  The earliest comprehensive map of the town of 
Middleborough (Bourne 1831) shows no houses in the area of the site, though it shows the 
current road configurations (except for Route I-495), a Town House, a Meeting House, and 
numerous individual houses along Route 105 in the Four Corners neighborhood. 
Early Industrial Period:  DePaoli and Farkas (1982:92) observed that: 
Middleborough remained the agricultural and distributional center for interior Plymouth 
County.  It also had a more diversified economic base, producing woolens, straw 
bonnets, shoes and shovels as well as farm products.  Middleborough’s other major 
asset was its central location.  As with the older road networks, all land transportation 
networks seemed to converge in Middleborough.  During the 1840s the town became a 
major railroad junction and continued to serve as such throughout the period. 
Their map (1982:93) shows a branch of the Fall River Railroad, established in 1846, running 
approximately along the current alignment of Route 105 to a terminus in the current center of 
town, where it met with two other rail lines, the Cape Cod branch (1848) and the 
Middleborough and Taunton Railroad (1856).  A junction of two lines was situated just north of 
the intersection of current Routes 28 and 105.  The Beers Atlas (Beers 1870) shows no structures 
as yet in the area of the site, but house lots are found on the northeast side of East Grove 
Street, approximately to just southeast of its junction with Prospect Street, which is also the 
current configuration.  The siting of the railroad may have been one of the chief reasons that 
George Shaw decided to locate his Japan Works where he did.  Not only would this have given 
his operation easy access to export his products, it also provided an efficient means of importing 
the raw materials needed for it, particularly coal for the furnaces. 
As noted in Chapter Three, the Morton family remained in ownership of the property for most 
of this period.  They finally sold it to Albert Pickens in 1865.  The Pickens family continued to 
farm the land, but not for very long.  They began to sell parcels to the industrialist George Shaw 
in 1875, shortly after the close of this period.   
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Similar to the preceding periods, there are not many diagnostics of the Early Industrial period.  
They include wire nails, a knife blade, chalk, and a clay marble.  Wire nails, of course, continue 
to be used to the present, and chalk has only become obsolete with the advent of classroom 
whiteboards and computer screens.  Clay marbles appear to have become popular in the U.S. 
around the time of the Civil War (EMC 2017); they were subsequently replaced by glass marbles.   
A single example was found in the A3 zone of unit N20E37 on Terrace Two.  A single example of 
a heavily rusted cutting knife blade was found in the A1 zone of unit S77E119 on Terrace One.  A 
single piece of white chalk was found in the A3 zone of unit S133E22 on Terrace Two, during the 
original 1996 Locational Survey.  There is no correlation between the distribution of square nails 
and wire nails; a Spearman Rho test, unit by unit, gave a value of -.02 at the .05 confidence 
interval for 155 degrees of freedom. 
Thus, the Early Industrial period seems again to have bypassed the site, which continued to be 
used chiefly for agricultural purposes.  
 
Late Industrial Period: DePaoli and Farkas (1982:104) observed of this period that  
Middleborough’s pivotal location continued to make it one of the region’s major 
railroad junctions.  In addition to the direct contributions this made to the town’s 
economy, railroad access also kept Middleborough’s industrial base more diverse than 
other towns its size.  Bricks, boxes and machinery as well as agricultural goods were the 
major products. 
This was the period during which the Shaw Lacquer and Japan Works began production.  The 
factory first appears on the town map of 1879 as a single building (Walker 1879).  The operation 
by 1913 included the central factory building and seventeen outbuildings (Maddigan 1996). 
George Shaw and his heirs engaged in several land transactions to increase the size of his 
holdings in the area until they included the entirety of the site.  It is likely that the stone wall 
which runs across the northern edge of the site was erected by him to mark the property 
boundary, as it contained some concrete cinderblocks which would not have been available in 
previous periods.   
Numerous types of artifacts may be associated with the factory operations.  In descending order 
of frequency, these include coal and clinker, iron wire, amber, asphalt, concrete, lacquer, 
roofing nails, U-shaped nails, iron straps, iron spikes, pigment, iron fencing, iron cauldrons, iron 
rods, iron rings, iron hooks, lead fragments, graphite rods, iron clamps, iron hinges, iron bars, 
and iron pipes.   
Coal, and its combusted by-products, called coke, cinder, or clinker, was by far the most 
common post-Contact artifact type found at the site.  It was directly the result of the industrial 
activities at the factory, as in previous periods coal would not have been the chief source of 
heating fuel in domestic houses.  Anthracite coal was probably obtained from Pennsylvanian era 
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deposits in southeastern Massachusetts (Zen et al., 1983).  The most prominent mines were in 
West Mansfield, where mining began in 1848 and continued until 1925 (Chase 2015). 
As noted in Chapter Eleven, there were a number of units with coal/clinker concentrations 
above the mean of 36.7 per square meter.  Fifteen of these high- density units are located on 
the eastern edge of Terrace Three, an area where there has been some soil stripping.  A total of 
205 pieces were found on the surface.  Altogether, the high-density units accounted for 41.8% 
of the coal/clinker found on Terrace One, 79.4% on Terrace Two, and 81.0% on Terrace Three, 
for an overall average of 68.4%. 
Iron wire, while the most common iron artifact, was rare on Terrace One and uncommon on 
Terrace Two.  On Terrace Three, there were 768 pieces of it, 98.95% of which were found in 
units whose east-west values were between W04 and W10, as shown in Figure 14E.2 below: 
 
Figure 14E.2:  Distribution of Iron Wire on Terrace Three 
This is very suggestive of a fence alignment in W07-08, especially as a decaying wooden fence 
post was found near unit S78W07 during the 1998 survey.  It is very likely that George Shaw was 
responsible for the construction of this fence along the eastern edge of the Third Terrace, 
anchored by wooden fence posts and strung with a type of iron wire that was not available until 
1903.   
Commercial grade amber, used as a flux in the japanning process, was only found on Terrace 
Three.  Asphalt and concrete are paving materials which were also probably associated with the 
factory.  Twenty fragments of black lacquerware were recovered from the A1 zone of unit 
S20W25, and from the A3 zones of units S20W15, S50W30, and S133E22.  The latter unit, which 
had twelve pieces, is the most southerly unit investigated during the original 1996 survey, and it 
is located just to the east of the Shaw factory site.  These fragments are probably pieces of failed 
japanware from the factory itself.  Two red pigment flakes were found, one in the A1 zone of 
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latter unit was somewhat disturbed by soil  stripping on the eastern  edge of the terrace.  A 
green pigment flake was found in the A3 zone of unit S15E00, also on the eastern edge of 
Terrace Three.  These were also likely part of the decoration on japanware vessels. 
Roofing nails and U-shaped nails are used in building construction, and probably also derived 
from the factory buildings. 
In addition, domestic artifacts which may be associated with this period include vessel glass, 
milk glass, cut glass, brass fittings, brass brads, brass knobs, and brass rings.  The vessel glass 
found at the site is very thin-walled, and may possibly have been used in chemical apparatus at 
the factory rather than being tableware.  Most of the 100 shards were found on Terrace One.  
While milk glass was innovated in 17th century Venice, it only acquired popularity in North 
America in the “fin de siècle” period – i.e., the end of the 19th century (Hearst 2020).  Cut glass 
was found in the A1 zone of unit S11W06 and in the A3 zone of unit S60W20, both on Terrace 
Three.  Roesel (n.d.) states of cut glass that:  
About 1830 which historians label the beginning of the "Middle Period" American 
ingenuity and originality began to influence the industry, and a national style began to 
develop. This came into full flower about the time our country was preparing to 
celebrate her hundredth birthday and what is now termed the "Brilliant Period" began. 
From about 1876 until the advent of World War I, American cut glass craftsmen excelled 
all others worldwide, and produced examples of the cut glass art that may never again 
be equaled.  
Early Modern Period:  DePaoli and Farkas (1982:117-129) do not mention Middleborough 
specifically in this section of their overview.  George Shaw and his heirs continued to manage 
the Japan works throughout this period.  It is at least possible that the entry of the U.S. into 
World War II, in opposition to Japan, may have made these products less desirable, and 
contributed to the decline in business which ultimately led to the closing of the factory in 1967.  
All of the factory-related products produced during the Late Industrial Period most probably 
continued to be used during this period, and it is not possible to differentiate the two periods on 
this basis.  However, there are a number of new items which were introduced during the Early 
Modern period.  These include machined washers, screws, bolts, hex nuts, wrenches, drain 
covers, sewer pipe, ceramic tile, glass thermometers, glass marbles (Seattle 2019), bakelite, and 
asbestos board.  Five pieces of bakelite, the first industrial plastic, innovated in 1907 (American 
Chemical Society 2012), were found on Terrace Three, in the A3 zones of units S14W15 and 
S39E00. 
Modern Period:   DePaoli and Farkas did not cover this period, and they chose to end the Early 
Modern Period in 1940 (1982:117).   However, for the purposes of this overview, the closing 
date of the Shaw Factory in 1967 and the abandonment of the property are the more important 
dividing point.  During this period, according to long-time local resident Donald Gammons, 
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Terrace One continued to be under cultivation (2011), while at least portions of the other two 
terraces were permitted to lie fallow, resulting in the regrowth of vegetation in those areas.  
Several land-moving operations, as documented in Chapter Five, took place during this period, 
starting with the establishment of the powerline on Terrace One, which involved clearcutting, 
pole emplacement, some grading, and the creation of a berm on the west side of the line, at 
least to the north of the N10 line.  The soil for this berm may have been borrowed from the 
southeast corner of Terrace Two, where there is a deep depression.  The construction of the 
Burkland School buildings in the 1970s, which resulted in the disappearance of Raven Brook, 
triggered a Massachusetts Environmental Protection Agency requirement to create a replicated 
wetland in this area, to the west of Terrace Three.  This was lined with a low earthen berm, the 
soil for which was probably extracted from the area between the S44 and S49 line, as far east as 
W20, creating a small gully; and possibly also from a depression further to the southwest, west 
of the S45 line.  Also as noted in Chapter Three, the Town of Middleborough took the property 
in tax title in 1975, and the Board of Selectmen by 1985 had decided to make use of much of the 
Second Terrace for a soccer field.  This resulted in significant grading, cutting, and filling, 
especially on the western edge of that terrace.  Additional disturbances resulted from the 2000 
reconfiguration of this field as a pair of baseball fields and the creation of a dirt road connecting 
those fields with the existing field to the north of Terraces Two and Three. 
The area of Terrace Three, in particular, as well as parts of Terrace Two, provided shaded 
byways for pedestrians and bicyclists to pass from the Burkland School parking lot to the Little 
League fields.  This resulted in the deposition of much modern trash:  in descending order of 
frequency, plastic (336), clay pigeon (40), aluminum foil (17), paper (20), aluminum cans (13), 
rubber (12), cigarette filters (11), toy trucks (6), gold foil (6), bottle caps (5), coins (4), .22 bullets 
and shells (3), chains (2), golf balls (2), wire cable (1), a lock-lube can (1), a belt buckle (1), 
copper wire (1), a gold naval hat pin (1), a glass perfume bottle (1), a glass headlight (1), gum (1), 
an electrical socket (1), a pencil lead (1), a shoelace (1), a brass stopper (1), and a small battery 
(1).  As many of these items are of the sort that might be disposed of by casual visitors, this led 
us to label the most recent occupation of the site (excepting, of course, our own debris, which 
we did not collect or include in the inventory) as the “recreational” component. 
Coins, as noted earlier in this chapter, provide a definite terminus post quem, though many of 
them remain in circulation long after their issuance.  Coins recovered on Terrace Two included a 
1967 nickel and a 1980 quarter from the A3 zone of unit N15E45.  A 1966 penny was found in 
the A1 zone of unit N15W07 on Terrace Three.  A 1935 Liberty dime was found on the surface.  
At least the first three coins date to the time after the closure of the factory. 
While some plastics (like bakelite) were innovated during the early 20th century, the widespread 
use of most plastics began only in the 1950s (Bellis 2020).  While synthetic rubber was innovated 
in 1839, it did not become commercially viable until the 1930s, and the types of rubber used in 
most products today originated, like plastics, in the 1950s (Holz n.d.).  On the First Terrace, a 
rubber button was found in the A3 zone of unit S75E114.  On Terrace Two, a rubber strap was 
found in the A1 zone of unit N21E30.  On Terrace Three, rubber balloons were found in the A1 
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zone of unit S13W14, and in the A3 zone of unit S12W11.  A rubber drain plug was found in the 
A3 zone of unit S15W06.  A rubber pencil eraser was found in the A3 zone of unit S14W06.  Four 
rubber gasket fragments were found in the B2 zone of unit S03W04.  A fragment of rubber wire 
was found in the A3 zone of unit S70W00. 
Clay pigeon, or skeet, was invented in 1926 by Charles David and William Harden Foster.  Skeet 
shooting is a target practice game, using the circular clay items launched from “houses” in 
adjacent trees (DeRosa 2019).  It became more popular during World War II, when it was used 
to train American marksmen.  However, it requires a clear field adjacent to the trees, and this 
was only available at the site after the creation of the powerline on Terrace One.  Thus, it is not 
surprising that all but one of the skeet fragments found at the site are from that terrace, mostly 
no further than 5 meters inside the current treeline, at E125.  Also associated with sports on 
Terrace Two are a .22 caliber bullet from the A3 zone of unit N11E50 and a golf ball from the A1 
zone of unit N32E52.  On Terrace Three, there were two .22 caliber shells.   It should be noted 
that we did not collect or record any of the many baseballs found at the site, which obviously 
derived from Little League practice sessions and games. 
To summarize, there was a radical change in the usage of the site during the post-industrial 
period.  As Figure 14E.3 below shows, there was a striking tendency for the artifacts of this 
phase to be found in the A1 horizon, more than twice that for any other period.  This tendency 
was strongest on Terrace Two, where 59.1% of artifacts were in the A1 horizon, and weakest on 
Terrace One, where 30.3% of them were in that zone.  The recoveries from Terrace Three were 
close to the mean at 47.3%.  This tends to confirm the identification of these artifacts as the 
most recent, having been deposited only after all soil alterations to the undestroyed portions of 
the site had ceased and normal, gradual soil formation processes had taken over. 
PHASE: COLONIAL FEDERAL EARLY LATE EARLY MODERN 
LEVEL      INDUSTRIAL INDUSTRIAL MODERN   
A1 4.5% 5.1% 3.5% 12.9% 22.9% 48.5% 
A3-01 18.2% 8.7% 13.8% 22.2% 28.6% 25.1% 
A3-02 25.8% 27.3% 25.6% 19.4% 22.9% 10.2% 
A3-03 21.2% 17.5% 18.9% 15.5% 11.4% 8.6% 
A3-04 13.6% 23.5% 26.3% 13.0% 5.7% 3.0% 
A3-05 7.6% 3.8% 1.9% 4.5% 5.7% 0.7% 
A3-06 6.1% 9.2% 7.4% 2.8% 0.0% 0.2% 
A3-07 1.5% 0.2% 0.0% 0.6% 0.0% 0.0% 
A3-08 1.5% 1.3% 0.6% 0.2% 0.0% 0.0% 
A3-09 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
B1-01 0.0% 2.6% 1.6% 3.4% 0.0% 0.5% 
B1-02 0.0% 0.2% 0.3% 2.4% 2.9% 1.6% 
B1-03 0.0% 0.0% 0.0% 0.9% 0.0% 0.9% 
B1-04 0.0% 0.2% 0.0% 1.8% 0.0% 0.5% 
B1-05 0.0% 0.0% 0.0% 0.2% 0.0% 0.0% 
Figure 14E.3:  Distribution of Post-Contact Materials by Phase by 5 cm Level 
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There remain seventeen materials which it was not possible to assign to periods based upon historical 
evidence.  Nine of these – iron slag, brass fragments, glass beads, slag glass, sea glass, ribbons, rope, 
cloth, and shoelaces – were present in miniscule amounts (< 10), which did not lend themselves to 
statistical comparisons.  The other eight – iron fragments, redware, whiteware, bottle glass, window 
glass, brick, mortar, and shingles – were all present in at least 100 examples.  In a procedure similar to 
that used for evaluating the age of pre-Contact features on the basis of their regional, exotic, and 
ceremonial contents, these eight were each compared on the basis of their depths with the distribution 
patterns established for the six occupational periods above, using the Chi-Square statistic.  Three of 
these materials – Iron fragments, window glass, and shingles – returned chi-square values below the 
critical value of 30.14 for the .05 confidence interval with 19 degrees of freedom for the Early Modern 
period only, and can confidently be assigned to that period.   Two materials – redware and whiteware – 
returned chi-square values below the critical value of 43.82 for the .001 confidence interval with 19 
degrees of freedom for the Colonial period only, and can probably be assigned to that period.   Two 
other materials – bottle glass and mortar – had chi-square values slightly above the critical values for the 
.001 confidence interval:  bottle glass for the Modern period only, mortar for the Early Modern period 
only, and may be provisionally assigned to those periods, respectively.  Brick returned chi-square values 





The Little League Site in Regional Context 
 
A. Introductory Remarks: 
Up to this point in the discussion, the Little League Site has largely been treated as if it were an isolated 
phenomenon in three-dimensional space, unrelated to what was going on around it.  But no culture lives 
in isolation, and this is certainly true of what is known about pre-Contact indigenous cultures in 
northeastern North America.   With a few exceptions (e.g. McBride 2017), none of these peoples were 
living year-round in one location, but instead they moved within a seasonal round from place to place 
within a somewhat circumscribed tribal territory.  Some groups, during certain periods, may have been 
more mobile than others.  For example, the presence of exotic materials from far northern New England 
and New York State in Paleo-Indian contexts in southern New England (McAlister 2013) is probably 
indicative of wide overland mobility on the part of small bands, possibly on a seasonal basis, rather than 
being the result of trade.  As groups settled into recently deglaciated landscapes and became more 
familiar with what lithic resources each local area had to offer, they most likely adapted closely to these 
conditions and obtained anything unavailable to them there through trade with other groups.  Barber’s 
model of lithic exchange (1982), derived in part from ethnographic accounts of modern hunter-
gatherers, is founded on this principle.  As individual groups moved around the landscape, they 
inevitably met with other groups, and exchanged personnel and materiel with them, and these 
exchanges are likely to have involved the interchange of ideas, beliefs, perceptions, and technologies as 
well as personnel (through marriage and adoption), actual artifacts, and raw materials.   
The purpose of this chapter is to examine the larger cultural context into which the Little League Site 
fits.   In part, it draws upon a number of earlier syntheses of the archaeology of the region, including 
William Ritchie’s classic works on the archaeology of New York State (1965, 1980) and of Martha’s 
Vineyard (1969), Dena Dincauze’s overview of the archaeology of the Greater Boston Area (1974) and of 
the Late Archaic of southern New England (1975), Dean Snow’s synthesis of New England archaeology 
(1980), Esther and David Braun’s examination of seasonal patterns in the Northeast region (1994) and, 
closer to the site, Valerie Talmage’s overview of southeastern Massachusetts  (1982), Peter Thorbahn’s 
review of the adaptive changes in southeastern Massachusetts based on PAL’s  I-495 excavations (1984), 
and William Hallaren’s study of sites in the North River and upper Taunton River drainages (1987, n.d.).   
In 2006, I proposed a model for regional exchange (Hoffman 2006), based in part upon the recoveries 
from Terrace Three at the Little League Site, in which I posited regional manufacturing centers for 
specific artifact types (e.g. gouges, adzes, slate semi-lunar knives, steatite bowls, hole stones, chiastolite 
crystals, Herkimer diamonds, large “ceremonial” blades, pendants, red, black, and yellow paintstones, 
and arkose/argillite slabs).  My observation was that each center displayed evidence not only of much 
larger than average quantities of the item in which its inhabitants specialized, but also of unfinished 
examples of that item in process.  At the same sites, some of the other trade items were present in small 
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numbers.  For example, at the Little League site we have evidence of the manufacture of one-hole 
pendants out of the local argillite bedrock in the form of pendant blanks, while other sites in the study 
had few if any of the completed pendants and no reported blanks.  We also have numerous large arkose 
slabs, very likely acquired from the nearby outcrop, used for a variety of purposes, such as anvils, 
digging tools, and nutting stones.  Arkose and argillite slabs of the same sort were found in ceremonial 
burials at the nearby Wapanucket-8 site (Robbins 1980), 3 km upstream, a location which does not have 
an outcrop of this material available to it.  Small quantities of the other items listed above (all except the 
ceremonial blades, adzes, and hole stones) have been found at the Little League site.  A table showing 
the relationship of several eastern Massachusetts sites (derived from Mahlstedt and Muhl 2002, Rosser 
1981, Martin 1978, Barnes et al. 1980, Robbins 1981, respectively) I identified as centers appeared in my 
2006 article, and is reproduced in Figure 15A.1 below: 










Blades Slabs Steatite 
Pen-
dants Adzes 
Caddy Park 2 0 0 0 0 0 4 0 0 1 8 
Green Hill 37 2 1 0 6 0 0 0 0 3 1 
Little League 0 6 0 217 2,706 99 0 32 1 40 0 
Peace Haven 2 4 0 265 2 5 0 0 6 1 0 0 
Ponkapoag 19 183 0 0 64 0 1 0 3 0 4 
Wapanucket-8 34 4 2 4 126 0 36 348 0 0 1 
Figure 15A.1:  Regional Centers for Specialized Production and Distribution 
Items present in larger than average numbers are shown in grey in the table.  It should be kept in mind 
that the figures for the Little League site represent only what had been found by the close of the 2006 
field season; if calculated on the basis of current recoveries, the quantities for most items would be 
larger, in some cases much larger – though the three types mentioned above are still absent from the 
assemblage, and gouges, semi-lunar knives, and steatite remain uncommon.  A map of the locations 
mentioned in the article is provided in Figure 15A.2. 
However, these considerations and reconstructions are all somewhat anecdotal, and are necessarily 
based upon the knowledge of sites and their contents available to me at the time the article was 
written.  What I will explore in the rest of this chapter is a more quantitative approach, based upon a 
body of archaeological theory referred to as site catchment analysis (Roper 1979, Jarman et al. 1972, 
Hunt 1992), which studies the relationships between technology and those natural resources lying 
within the economic range of individual sites.  Roper (1979:124) defines a site’s catchment area as an 
“area immediately accessible to a site’s inhabitants, which was habitually exploited.”  Hunt (1982:284) 
observed that “human activity and mobility are limited to a certain range” and defined this home range 




Figure 15A.2:  Map of Southeastern New England, Showing Sites and Source Areas 
Russell Barber’s model, described in Chapter Eight, proposed a 15-kilometer radius around a site to 
define its local procurement area.  This study has adopted Barber’s 15-km range as appropriate for a 
relatively undifferentiated environment such as is found in the interior of southeastern Massachusetts.   
This area is defined as the local catchment area for the Little League site.  This model is not perfectly 
realistic, because the pre-Contact inhabitants were not restricted to foot travel; from at least the Late 
Archaic period onwards they had dugout canoes, which could navigate the water bodies more rapidly 
than foot travel.  This could potentially increase the distance they could travel from the site in a one day 
round trip, as Barber’s model specifies. 
All indigenous sites within a 15 km radius of the Little League site which are on file at the Massachusetts 
Historical Commission (n.d. b), and numerous stone structure sites that they do not choose to include in 
their inventory for reasons described in Chapter Thirteen, were studied to determine their 
environmental placement, age, size (if possible), total number of recoveries, and contents – the latter 
being, as we have seen in Chapters Twelve and Thirteen, proxies for site function.   The Geographic 
Information System (GIS) maps, schematics, and some of the tables for this portion of the chapter were 
prepared by Christine Paquette, an advanced undergraduate Anthropology student at Bridgewater State 
University, who worked at the site in the 2018 and 2019 seasons, as part of her senior honors thesis 
(Paquette 2021).  This constitutes a surprisingly large database of 639 sites, all of them located within 
the Taunton, Acushnet, and Sippican river drainages.  They are situated in twelve towns in Bristol and 
Plymouth Counties, as shown in Figure 15A.3: 
County Town # Sites 
Bristol Berkley 13 
Plymouth Bridgewater 67 
Plymouth Carver 34 
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Plymouth East Bridgewater 14 
Bristol Freetown 35 
Plymouth Halifax 35 
Plymouth Lakeville 75 
Plymouth Middleborough 305 
Plymouth Plympton 3 
Bristol Raynham 18 
Plymouth Rochester 17 
Bristol Taunton 23 
              Figure 15A.3:  Towns within the Sampled Area 
The area sampled is shown in Figure 15A.4, with the red circle representing a 15 km radius from the site.  
Only four of these towns (Middleborough, Lakeville, Bridgewater, and Halifax) lie completely within the 
15 km radius circle.  The sources of the map are the Providence (USGS 1947) and Boston (USGS 1956) 
1:250,000 U.S.G.S. maps, because the 15 km circle extends slightly beyond the northern edge of the 
Providence map.  This is the reason that the 100 km2 grid in Figure 15A.4 does not extend into that area.   
The exceedingly high number of sites in Middleborough is at least partly due to a 1991 investigation of 
collections which I, assisted by six Bridgewater State undergraduate Anthropology students, undertook 
for the Middleboro Historical Commission (Hoffman 1992a), for which local collectors were invited to 
bring their collections in to the Robbins Museum to be inventoried.  It also reflects a determined policy 
on the part of the town’s Historical Commission to maintain an inventory of its pre-Contact resources, a 
model which might profitably be followed by other towns.  The Commission filed a warrant article 
before Town Meeting to allow it to hold records of site locations exempt from the Public Records law, as 
stated in Chapter 40, Section 8D of the Massachusetts General Laws:  “Any information received by a 
local historical commission with respect to the location of sites and specimens. . . . shall not be a public 
record”, and this was approved in 1993.  However, it is also possible that this high frequency of sites 
reflects a genuine pre-Contact concentration of activities in this area of southeastern Massachusetts.  
The Massachusetts Historical Commission’s Bibliography of Archaeological Survey and Mitigation 
Reports:  Massachusetts (MHC 2018) lists 62 site reports from Middleborough, more than for any of the 
other eleven towns.  Even if my own thirteen reports about the Little League Site were subtracted from 
this total, Middleborough still would rank second in number, exceeded only by Taunton (55 reports) – 
and most of the city of Taunton lies outside of the 15 km circle.  The average number of reports per 





Figure 15A.4:  15 km Catchment Area around the Little League Site 
The level of investigation of these sites is very variable, ranging from documentary research and surface 
collections to the three stages of archaeological investigation described in Chapter One: Locational 
Survey, Site Examination, and Data Recovery.  The highest level of investigation reached is shown in 
Figure 15A.5: 
Level of Investigation # of sites % 
Documentary Research 5 0.8% 
Surface Collection 310 48.5% 
Locational Survey 232 36.3% 
Site Examination 59 9.2% 
Data Recovery 33 5.2% 
Total 639   
Figure 15A.5:  Level of Investigation for Local Sites 
As can be seen from the figure, the largest percentage are known only from surface collections, followed 
by low-level Locational Surveys.  Only a small minority have been subjected to the open-area excavation 
entailed in Data Recovery.  This clearly has affected the number of recoveries reported from these sites, 
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as shown in Figure 15A.6.  This figure potentially may include both pre- and post-Contact artifact 
recoveries, features, organics, fire-cracked rock, and debitage, though these have not been consistently 
reported in all CRM reports, or site forms filed by surface collectors. 
Highest Level of Investigation Average # of Recoveries 
Data Recovery 8,649.35 
Site Examination 102.42 
Locational Survey 61.22 
Surface Collection 34.80 
Figure 15A.6:  Average Number of Recoveries from Local Sites by Level of Investigation 
In addition, there is a great deal of variability in level of expertise of the discoverers of these sites.  While 
many sites were originally found by amateur archaeologists, some of them were subsequently 
investigated professionally, as was the case with the Little League Site.   Figure 15A.7 shows the highest 
level of professionalism reached in the investigation of the sites.  A large amount of the site data derived 
from Cultural Resource Management (CRM) investigation reports on file at the Massachusetts Historical 
Commission (Banister and Cherau 2019, Begley and Davin 1996, Begley and Mair 1999, Davin 1986, 
Davin and Ritchie 1984, Donta 2006, 2007, Donta and Chartier 2019, Donta and Wendt 2007, Doucette 
and Cross 1997, Doucette and Mair 2000, Dudek 2004, Elam and Chereau 2015, Flynn et al. 2020, 
Gorman and Dalton 1986, Harper 2011, Holmes et al. 2014, Jones et al. 1991, Leveillee 1981, Mair and 
Flynn 2013, Raber et al. 1991, Ritchie 2007, Ritchie and Graves 2006, Ritchie and Miller 2012, Ritchie and 
Pasquariello 2001, Strauss 1995, Thorbahn 1982, Waller 2009).   
Investigator # % 
Amateur Archaeologist 298 46.6% 
Professional Archaeologist 33 5.2% 
Professional Historian 4 0.6% 
Field School 38 5.9% 
CRM Firm 266 41.6% 
Total 639   
Figure 15A.7:  Discoverers of Local Sites 
However, the percentage is still highest for sites discovered by amateur archaeologists.  Only a small 
number of their studies have been published (Ballard 2017, Gammons 2009, Gardner 1998, Hallaren 
1987, Leonard 2010, Lord 1962, Mahlstedt 1985, Taylor 1970, 1972, 1973, 1976, 1982).  The remaining 
information was extracted in 2019 from Massachusetts Historical Commission files (n.d. b), or from my 
1991 Middleborough inventory (Hoffman 1992a).  A list of radiocarbon dates from Cultural Resource 
Management projects undertaken by the Public Archaeology Laboratory in Pawtucket, Rhode Island was 
graciously provided by Erin Flynn, a former student of mine who worked at the Little League Site in 1999 
and is now on their professional staff. 
The catchment area is entirely within the Buzzards Bay Lobe of the Wisconsinan glaciation, which is 
characterized as a peneplain.  Elevations range from 3 feet above sea level at the Taunton River in 
457 
 
Taunton, at the extreme western edge of the area, to 213 feet above sea level at Myricks Hill, a drumlin 
in Lakeville.   The area is characterized by relatively flat plains, moderate slopes, swamps, lakes, and 
ponds.  The larger water bodies formed from relict blocks of glacial ice which melted in place.  The 
southernmost edge of the area, in Rochester, is more than 15 km north of the current coastline of 
Buzzards Bay, while the easternmost edge, in Plympton and Carver, is about 8.25 km west of Plymouth 
Harbor.  During the early part of the Holocene, the coasts would have been even further away to the 
south and east.  Travel through the area is relatively unrestricted; there are no major geographical 
barriers to movement in any direction from the site.  The nearest such barrier, the Norfolk Escarpment, 
lies no closer than 13 km to the north of the catchment area.  The most prominent geographic features 
of the area are the seven large Lakeville ponds (Assawompsett, Great Quittacas, Little Quittacas, Long, 
Pocksha, and Snipatuit Ponds) and the Taunton River and its tributaries, counting from the headwaters:  
the Town River, the Matfield River, the Winnetuxet River, the Nemasket River, Poquoy Brook, Furnace 
Brook, the Forge River, the Cotley River, and the Cedar Swamp River.  The ponds lie on the watershed 
between the Taunton and Acushnet watersheds, and Robbins (1981:3) has shown that at times the 
outflow changed direction between the two.  His map showing this, produced by Dick Lougee for the 
Wapanucket volume, is reproduced in Figure 15A.8.  River gradients are fairly shallow:  the Taunton 
River drops by only 5.5 meters in 33.4 km from its source at the confluence of the Town River and the 
Matfield River to Taunton City limits, the western edge of the catchment area.  The Nemasket River has 
a somewhat steeper gradient, losing 12.5 meters of elevation from its source in Assawompsett Pond to 
its confluence with the Taunton River 16.3 km downstream. 
Figure 15A.8:  Drainage Patterns of the Lakeville Ponds 
The geographical distribution of the sites within this catchment area is represented in Figure 15A.9 
below.  In order to protect sites from potential vandalism, the entire area within a 15 km radius of the 
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site (ca. 707 square kilometers) was gridded in 1 kilometer square cells, using the Little League Site as 
the central anchor point, and the number of sites in each cell is shown, color-coded from light blue (1) to 
magenta (25).   
It is obvious from this map that there are some groups of cells which have a higher concentration of 
sites than others.  Nine such site clusters were defined as containing at least one cell with more than five 
sites, and at least ten sites in total in contiguous 1 kilometer square blocks, as documented in Figure 
15A.10.  Unlike the site clusters analyzed in my previous publication (Hoffman 2019a), most of which are 
more than 15 km apart, all of these clusters lie within the catchment area, so conceivably any of them 
could be accessed from the Little League Site within a day’s round trip.  Thus, any differences in contents 
between them may actually represent differential uses. 
 











Bridgewater State Bridgewater 28 4.4% 6 0.8% 
Central Middleboro Middleborough 127 19.9% 20 2.8% 
Long Pond Southwest Lakeville/Freetown 25 3.9% 8 1.1% 
Poquoy Brook Middleborough/Raynham 24 3.8% 8 1.1% 
River's Edge Middleborough 27 4.2% 8 1.1% 
Route 44 Middleborough 26 4.1% 12 1.7% 
Titicut/Fort Hill Middleborough/Bridgewater 17 2.7% 8 1.1% 
Wankinquoah Middleborough 27 4.2% 10 1.4% 
Wapanucket Middleborough 12 1.9% 7 1.0% 
Total   301 47.1% 87 11.3% 
Figure 15A.10:  Site Clusters in the Local Area 
The locations of these clusters are shown in Figure 15A.11; all sites outside of the clusters have been 
recolored in light blue.  
Figure 15A.11:  Location of Clusters 
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The integrity of the clusters can be evaluated by the variance-mean ratio statistic, as in my previous 
study (Hoffman 2019a).  The results of this are shown in Figure 15A.12: 
Cluster Variance VMR Chi-Square probabilty 
Bridgewater State 10.30 8.39 176.09 0.0000000 
Central Middleboro 12.50 4.69 211.18 0.0000000 
Long Pond Southwest 5.36 6.39 153.25 0.0000000 
Poquoy Brook 3.44 3.88 100.75 0.0000000 
River's Edge 3.04 3.04 78.96 0.0000003 
Route 44 4.00 2.68 50.93 0.0000000 
Titicut/Fort Hill 4.69 5.05 136.28 0.0000000 
Wankinquoah 4.90 5.80 185.72 0.0000000 
Wapanucket 2.26 1.69 42.45 0.0221000 
Figure 15A.12:  Statistical Integrity of Clusters 
With the exception of the River’s Edge and Wapanucket clusters, all of the clusters have a probability of 
being random which is equal to zero, and in those two cases the probability of random distribution is 
less than 0.23%.  This confirms that all of the clusters are real. 
The numbers of sites in six of these clusters have been augmented as a result of Cultural Resource 
Management surveys:  Central Middleborough (Raber et al. 1991, Begley and Davin 1996, Donta 2006), 
River’s Edge (Gorman and Dalton 1986), Bridgewater State (Hoffman 2005), Wankinquoah (Hoffman 
1990), Route 44 (Doucette and Mair 2000, Hoffman 1991b), and Poquoy Brook (Davin 1986).  The 
Titicut/Fort Hill and Wapanucket clusters resulted from intensive investigations by volunteer members 
of the Massachusetts Archaeological Society (Robbins 1967, 1981; Taylor 1970, 1972, 1973, 1976, 1982).  
The Long Pond Southwest cluster is largely the result of intensive volunteer surface investigations of 
stone structure sites (Leonard 2010, DiMarzo 2019, 2020).  As a result, there is no way to determine 
how representative of the actual distribution of sites across the landscape this large sample is; nor 
should the cells in Figure 15A.8 which are recorded as having no sites necessarily be considered to be 
devoid of them.   
As one measure of the actual distribution, the field school I directed in 1991 (Hoffman 1992b), at the 
level of Locational Survey along a Commonwealth Electric powerline easement running across 
Middleborough well to the north of the Little League site, discovered a total of thirteen sites along a ca. 
12.5 kilometer-long transect.  The testing locations were chosen on the basis of positive responses to a 
mail survey to property owners, as the utility only holds a right-of-way.  This is not exactly a random 
sample, but the arbitrariness of positive landowner responses diminished the possibility of bias.  The 
average recovery rate of sites for this survey (1.04 per sq km) is only slightly above the average for the 
639 sites in the current study (0.91 per sq km).  This suggests that the average reported site density may 
not be too far off from their actual distribution. 
The distribution of sites across the local area can also be examined by looking at their frequency in a 
successive series of toroi at 1 km intervals, centered around the Little League Site.  As Figure 15A.13 
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shows, aside from the first 2 kilometers, which are entirely within the Central Middleborough cluster, 
the distribution is rather uniform, dropping off gradually as the distance from the site increases.  Even 
with the increasing area in each successive torus, the actual number of sites per torus falls within one 
standard deviation (10.1) of the mean (42.6) in all but three toroi.  In two of these (at 9 km and 13 km) it 
is slightly in excess of two standard deviations from the mean:  in the first case below, in the second 
above the mean.  This distribution is what one might expect if the Central   Middleborough cluster were 
in fact a central place (Christaller 1972). 
D to site (km) Area (sq.km) # of sites Density (sq. km) 
1 3.14 27 8.60 
2 9.42 53 5.62 
3 15.71 34 2.16 
4 21.99 46 2.09 
5 28.27 44 1.56 
6 34.55 42 1.22 
7 40.84 43 1.05 
8 47.12 37 0.79 
9 53.40 19 0.36 
10 59.68 47 0.79 
11 65.97 48 0.73 
12 72.25 47 0.65 
13 78.53 63 0.80 
14 84.81 47 0.55 
15 91.09 42 0.46 
Figure 15A.13:  Distribution of Sites by Successive 1-km Wide Toroi around the Site 
 
B.  Environmental Parameters: 
In my previous publication, Stone Prayers (Hoffman 2019a), I defined a number of environmental 
parameters against which the locations of ceremonial stone structures could be evaluated.  This set of 
descriptions has been applied, with some modifications, to the catchment area sites.  The study made 
extensive use of Topo!© (2000), a CD-ROM package which includes USGS maps of the Northeast region 
at five scales.   It returns Universal Transverse Mercator (UTM) coordinates (using NADB 27, because 
Topo!©’s 1:25,000 scale USGS maps are gridded into 10 kilometer by 1 kilometer square quadrats in 
that system) and elevations, as well as allowing for the derivation of the other environmental parameter 
values.  Eight of these parameters have been  used for this study: 
1) Elevation: the Topo!© program provides the mean elevation (in feet above sea level) for any 
selected point. Feet were used rather than meters because that is how the contour intervals 
appear on Topo!©’s USGS maps. This parameter is accurate to the nearest foot, at least as a 
mean elevation. As with horizontal UTM coordinates, the single elevation reading for a large site 
should be considered as a mean, rather than reflecting the range of elevation for that site.   
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Figure 15B.1 shows the distribution of sites by 50-foot intervals, while Figure 15B.2 shows their 
geographic distribution.  It should be apparent from the map that most of the sites at lower 
elevations are clustered around the courses of the Taunton, Nemasket, and WInnetuxet Rivers, 
while most of those at higher elevations are located in a band running east-northeastwards 
from the center of Middleborough.  This higher ground may represent a temporary stand in the 
retreat of the Wisconsinan glacier.  Site elevations vary from 12 to 180 feet above sea level 
(average = 72.4 feet), with only five sites above the 150 foot contour. The Little League site is 
well below the average, at a mean elevation of 46 feet above sea level. 





       Figure 15B.1:  Elevations of Sites 
 
 




2) Distance to Nearest Water: The Topo!© (2000) program is equipped with a “ruler” tool which 
allows the user to determine the distance between any two points on the map. The units for this 
tool may be set in either the English or metric systems.  Using the metric option, this tool was 
used to calculate the distance between each site (considered as a point location) and the 
nearest water source, and it is accurate to within ten meters.  It should be noted that even at 
the 1:25,000 scale, USGS maps do not indicate all water sources, such as springs, so it is possible 
that this parameter is an overestimate in some cases.  Figure 15B.3 shows the distribution of 
sites by intervals, while Figure 15B.4 shows their geographic distributions. 





      Figure 15B.3:  Distance of Sites to Nearest Water 
 
 
 Figure 15B.4:  Distribution of Sites by Distance to Nearest Water 
 
As with elevation, there is a strong tendency for sites along the main stems of the Taunton and 
Nemasket Rivers to be situated close to water.  Sites close to Lake Nippenicket and the Lakeville 
ponds are also within this category.  There is a small group of sites within the Central 
Middleborough and River’s Edge clusters which are more than 500 meters from water.  The 
range is from 0 to 1500 meters from water (average = 163.0 m).  The Little League Site’s mean 
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distance from water is close to this average (ca 150 meters), but it ranges between 25 and 500 
meters from either the Nemasket River or the original course of Raven Brook. 
 
3) Type of Water Resource: This is a nominal variable, which falls into the following categories: 
a. Headwater streams – these are unnamed streams which are at or near the sources 
of river systems. 
b. Named streams, brooks, creeks, etc. – these are flowing water bodies which have 
given names on the USGS maps. Some of them may be headwater streams, while 
others might elsewhere be described as rivers. Obviously these distinctions are 
arbitrary and are based upon local usage, which was followed in all cases. 
c. Rivers – similarly, these are flowing water bodies which are so named on the USGS 
maps, and, as noted above, many small watercourses in New England are named as 
rivers on the USGS maps which elsewhere would doubtless be called streams, runs, 
or creeks.  Even major river systems tend to retain their river names all the way to 
their headwaters.  Which branch of the upper reaches of a system was chosen to 
retain the name appears to be arbitrary, but usually it is the branch most distant 
from the river’s mouth.  The Little League Site’s position, adjacent to the Nemasket 
River, places it in this category of water resources. 
d. Lakes – these are generally large bodies of open fresh water, but they also include 
reservoirs which are the result of post-Contact damming activities and which are 
more likely to have been stream courses at the time that sites were occupied along 
them.  As above, local usage, as reflected on the USGS maps, was used in preference 
to any measurement of water volume or surface area, or with any reference to 
historic maps drawn prior to the construction of the dams. 
e. Ponds – These open water bodies tend to be smaller in size than lakes, but this is 
also subject to local usage.  For example, the largest open fresh water body in the 
catchment area, and indeed in all of southeastern Massachusetts, is named 
Assawompsett Pond.  For this reason, lakes and ponds are combined in the 
discussion which follows. 
f. Swamps – These are either fresh or salt water marshy areas, indicated by sedge 
symbols on the USGS maps. In some cases, these have resulted from drainage 
alterations or eutrophication during post-Contact times, and they may have been 
lakes or ponds at the time sites were occupied near them.  However, as above, local 
naming conventions were followed.  No salt-water marshes occur in the catchment 
area. 
It should be kept in mind that the naming conventions which differentiate lakes from ponds, 
brooks from rivers, and the lack of names for headwater streams, were all introduced by 
European settlers and may have no relationship to the ways in which indigenous peoples 
experienced and conceptualized these resources.  As shown in Figure 15E.5, only a minority of 
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these resources in the catchment area have retained indigenous appellations, while most of 
them were named or renamed by settlers: 
Water Names Brook River Lake/Pond Swamp 
Indigenous 3 4 7 1 
European 13 7 21 12 
    Figure 15B.5:  Names for Water Resources within the Catchment Area 
Figure 15B.6 shows the frequency of each type of water resource, while Figure 15B.7 shows the 
geographic distributions of sites by type of water resource. 
Water Type # of Sites 
Named Brook 86 




    Figure 15B.6:  Sites Adjacent to Water Resources 
 
Figure 15B.7:  Distribution of Sites by Type of Water Resource 
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This once again shows the dominance of rivers, lakes, and ponds, which combined constituted 
43.5% of the total.  The heavy concentrations of sites on the main stems of the Taunton, 
Winnetuxet, and Nemasket Rivers can clearly be seen.  However, there are also a large number 
of sites situated adjacent to swamps.  Much of the distribution appears to be randomly 
scattered throughout the catchment area. 
 
4) Stream Rank: Headwater streams, whether named or unnamed, are considered Rank One 
streams.  A confluence between two Rank One streams forms a Rank Two stream; those 
between two Rank Two streams form a Rank Three stream, and so forth. These were 
determined by inspection of the 1:25,000 scale USGS maps on Topo!© (2000).  The highest 
possible ranking in the catchment area, 4, is applied only to sites adjacent to the Taunton River 
below its confluence of the Town and Matfield Rivers, both of which are Rank Three streams. 
The Nemasket River is also a Rank Three stream from its confluence with Fall Brook down to its 
confluence with the Taunton River.  Rank Three sites, therefore, include the Little League site. 
 





Figure 15B.8:  Stream Ranks for Sites 
Figure 15B.8, above, shows the frequency distributions of sites by rank, while Figure 15B.9, 
below, shows their geographic distribution.  The average stream rank is 1.79. 
 
 
   Figure 15B.9:  Distribution of Sites by Stream Rank 
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The line of Rank 4 sites follows the course of the Taunton River, up to the confluence of the 
Town and Matfield Rivers at which it begins; while there is a similar strong concentration of 
Rank 3 sites along the Nemasket River for its entire length.  This includes most of the sites in the 
Central Middleboro and River’s Edge clusters.  It is not surprising that Rank 1 streams are in the 
majority (54.0%); a study done for my previous book on Native American stone structures 
calculated the distributon of stream ranks within the total area of the Rappahannock drainage in 
Virginia.  It showed comparable results: 
Stream Rank Catchment Area Rappahannock 
1 53.99% 64.00% 
2 18.94% 18.17% 
3 20.50% 5.63% 
4 6.57% 2.99% 
Figure 15B.10:  Comparison of Catchment Area Stream Ranks with the Rappahannock Drainage 
 
The main divergence is in the percentages of sites at Rank 3 streams in the catchment area, and 
this most likely is due to the prominent position of the Nemasket River as a water corridor 
between the Lakeville Ponds and the Taunton River.  The remaining 9.22% of the Rapphannock 
drainage is at stream ranks 5 through 8, which are not found in the catchment area.  In the 
former work, I concluded that “the choice of low-ranked streams as site locations may have 
been at least in part a function of their greater availability rather than of a conscious choice on 
the part of the builders to construct them in these areas.” (Hoffman 2019a:75-76) 
 
5) Environmental Setting: This parameter describes the general topographic location of the site 
within the environment, according to the following categories: 
a. Hilltops: These are locations which are elevated above the surrounding countryside 
by at least ten feet, as shown on the USGS contour maps.  Sites located within thirty 
feet of elevation below the top of a hill were also included in this category. 
b. Slopes: These are indicated by bunching of contour lines on USGS contour maps, and 
they are distinguished from valleys in that their aspects (the direction they face) 
differ from that of the water body which occupies the valley, or in that the sites on 
them are situated above the valley floor by at least 100 feet of elevation, as 
determined by using Topo!©’s (2000) elevation tool. 
c. Valleys: These are low-lying areas occupied by freshwater bodies (rivers, lakes, 
streams, or ponds), where the site is at less than 100 feet of elevation above the 
valley floor and with its aspect oriented towards it, as determined by using 
Topo!©’s (2000) elevation tool, but are more than 100 meters away from the water 
body.  Because most of the Little League Site falls within this range, it belongs to this 
setting category. 
d. Plains: These are relatively flat areas, where the contour intervals are at least 100 
meters apart in linear distance. 
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e. Shores: These are areas within 100 meters of a water body of any of the types 
described above.  Sites which are now underwater as a result of the damming of 
rivers and ponds for flood control or for water supply were included in this category. 
f. Islands: These are relatively small areas completely surrounded by water, in rivers or 
lakes.  Sites which are now on islands due to the damming of rivers for flood control 
or water supply were included in this category.  
Figure 15B.11 shows the distribution of sites by environmental setting, while Figure 15B.12 
shows their geographic distributions. 
Environmental 







Figure 15B.11:  Environmental Settings for Sites 
 
 Figure 15B.12:  Distribution of Sites by Environmental Setting 
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This distribution appears to be rather random, with most concentrations on shores being 
situated close to the lakes and ponds, while there is a strong concentration on plains in the 
Central Middleborough cluster, though these are mixed with sites on slopes and hilltops. 
 
6) Soil Fertility: The soil type for each site was retrieved using the USDA’s Plymouth County (USDA 
1969) and Bristol County (USDA 1978, 1981) soil manuals.  This resulted in a total of 52 named 
soil types.  Some had only one occurrence.  The five most common types are shown in Figure 
15B.13:   






Figure 15B.13:  Most Common Soil Types for Catchment Area Sites 
 
These five types, each one with at least 6.5% of the total, account for 65% of all sites.  The type 
names were further defined in the manuals by their granularity, as shown in Figure 15B.14: 
 
Soil Granularity # of Sites 
Sandy Loam 327 
Loamy Sand  199 
Silt Loam 17 
Sand  33 
Rock Outcrop 15 
Udorthents 11 
Muck 15 
Loam  8 
Peat 7 
    Figure 15B.14:  Soil Granularity for Catchment Area Sites 
 
The Natural Resources Conservation Service web page (USDA 2013) for each soil type was 
consulted in order to obtain an evaluation of soil fertility, which was aggregated into four levels:  
agriculturally productive, pasturage, low fertility, or naturally infertile soils.  In some cases, no 
soil type was retrievable, due to the site being located on a bedrock outcrop or underwater.  In 
these cases, its fertility was evaluated as naturally infertile.  In twelve cases, the site was in listed 
as being in urban (udorthents) or in disturbed soil.   
 




Figure 15B.15:  Distribution of Sites by Soil Fertility 
 
Figure 15B.16 shows the distribution of sites by level of fertility: 
Soil Fertility # of Sites 
Agriculturally Productive 153 
Pasturage 189 
Low Fertility 178 
Naturally Infertile 110 
   Figure 15B.16:  Soil Fertility for Sites 
     
While the number of sites in each level is similar, this distribution is actually considerably more 
patterned than those of some of the other environmental parameters.  Most of the sites in 
agriculturally productive soils are located in the Taunton - Winnetuxet River corridor.  Sites in 
soils with low fertility are concentrated in the Nemasket River area, particularly in the Central 
Middleborough and River’s Edge clusters, while most of the sites in naturally infertile soils are 
on the southeast edge of the catchment area, including the Wankinquoah cluster, with a 
scattering around the eastern edges of Asssawompsett Pond and around the Quittacas Ponds.  
As noted in Chapter Two, most of the Little League Site is in low fertility Gloucester Stony Loamy 
Sand, while the area adjacent to the Nemasket River is in Raynham Silt Loam, which is 
considered good for pasturage. 
 
7) Slope: The Massachusetts Historical Commission aggregates site slopes into four range variable 
categories on their site inventory forms:  0 – 5%, 5 – 15%, 15 -25%, and > 25%. In most cases, 
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the USDA definition of soil type (USDA 1969, 1978, 1981) included the range of slopes for that 
location, also expressed as a percentage of slope.  These ranges did not always correspond to 
the MHC ranges given above.  The arithmetic mean of each range from the USDA website was 
therefore used that to fit the site’s slope into one of the four MHC categories.   Figure 15B.17 
shows the distribution of sites by the MHC intervals, while Figure 15B.18 shows their geographic 
distributions. 





       Figure 15B.17:  Slopes for Sites 
 
Most of the sites with higher (15 – 25%) slopes are concentrated in a band along the southeast 
bank of the Nemasket River on the eastern edge of the Central Middleborough cluster.  Many 
sites with lower (0 – 15%) slopes are situated along the course of the Taunton River and its 
upper tributaries, or adjacent to the Lakeville ponds.   The average is 5.15%.  The Little League 
Site has an average slope of 5.5%, which places it on the lower end of the second category, but 
very close to the average.   
 




8) Site Size:  The forms used by MHC for recording pre-Contact sites include an entry for estimates 
of site size, usually in square meters.  This parameter was inconsistently filled out, especially for 
sites known only from surface collections.  Where it was expressed in square feet, a conversion 
to metric was employed.  Only 233 sites (36.5% of the total) included any information on this 
parameter.  Figure 15B.19 shows the distribution of sites by size intervals, aggregated using a 
base 10 logarithmic scale: 
Site Size (sq.m.) # of Sites 
0 - 100 112 
100 – 1,000 59 
1,000 – 10,000 49 
>10,000 13 
Figure 15B.19:  Site Size Estimates 
Figure 15B.20:  Distribution of Sites by Estimated Size 
Figure 15B.20 shows their geographic distributions.   The average site size was 5,882 square 
meters; the range was from 0.15 square meters (presumably, the equivalent of a single shovel 
test pit from a Locational Survey) to 809,200 square meters.  The largest site, Betty’s Neck, is 
only known through historical research and surface inspection of a Contact period village 
settlement there, and includes the entire peninsula separating Assawompsett Pond from 
Pocksha and Great Quittacas Ponds.  No excavation has established the actual boundaries of this 
site.  The second-largest site, South Brook-13 in the Bridgewater State cluster, encompasses the 
entire span of stone structures identified at that site (Hoffman 2005).  If these two sites are 
excluded from the average, it declines to 1,727 square meters.  Other than this, there are some 
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large sites in the Central Middleborough, Wapanucket, and Poquoy clusters, and to the 
southeast of Lake Nippenicket.  The Little League Site, with an estimated original area of ca. 
19,000 square meters, falls into the highest size category. 
We may examine some cross-correlations among four of these environmental parameters:  elevation, 
stream rank, environmental setting, and slope.  Figure 15B.21 shows the six possible combinations: 
Stream 
Rank/Slope 0-5 5-15 15-25 >25 
 
Elevation/   
Slope 0-5 5-15 15-25 >25 
1 212 127 5 2  0-50 131 55 5 0 
2 60 57 4 0   50-100 190 132 10 2 
3 71 51 9 0   100-150 48 57 2 0 
4 29 12 0 0   150-200 1 3 1 0 
 
                    
Setting/  Slope 0-5 5-15 15-25 >25   
Elevation/ 
Stream 
Rank 1 2 3 4 
Hilltop 57 75 7 0   0-50 48 50 60 33 
Slope 88 78 7 1   50-100 212 64 56 6 
Plain 83 21 0 0   100-150 83 7 13 0 
Shore  78 37 1 0   150-200 3 0 2 0 
Valley 62 34 3 1   
     Island 3 2 0 0    
    
           
           Setting/Stream 
Rank 1 2 3 4 
 








Hilltop 93 21 17 8 
 
Hilltop 21 56 40 2 
Slope 97 23 46 8 
 
Slope 32 109 31 2 
Plain 70 19 13 2 
 
Plain 37 51 15 1 
Shore  54 38 19 6 
 
Shore 45 61 11 0 
Valley 31 18 35 14 
 
Valley 43 35 10 0 
Island 1 2 1 1 
 
Island 3 2 0 0 
Figure 15B.21:  Correlations of Elevation, Setting, Stream Rank, and Slope 
This shows a slightly higher probability for sites with moderate (5 – 25 degree) slopes to be found at 
Rank Two streams.   Sites at moderate elevations (50’-100’ above sea level) were overwhelmingly at 
Rank One streams, and on slopes. 
 
C.  Site Functions: 
The typology of functions developed in Chapters Twelve and Thirteen for the Little League Site was 
applied to the sites in the catchment area, using the data obtained from the MHC site forms and, where 
available, the Cultural Resource Management reports on file at MHC.  The same two-letter codes for 
each function were also reused.  It should be noted that very few of the cultural resource management 
reports contained information on use-wear, so the field identifications of tools have mostly been taken 
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at face value.  In some cases, these identifications were somewhat vague (e.g. “edge tools” or ‘bifaces” – 
interpreted here as evidence of butchering).  In a few cases, survey reports included photographs of the 
artifacts, from which more precise functional identifications could be made.  Unlike the distributions 
described in Chapters Twelve and Thirteen, no attempt has been made to quantify the number of items 
for each function at any of the sites, because in many cases the reports were uninformative about this.  
Thus, no frequency seriation is possible for these sites.   
Like the Little League Site, many of the sites within the catchment area have recoveries which indicate 
that multiple functions were taking place at them.  However, there is a clear relationship between the 














unknown 1 74 1 0 0 76 
1 1 150 126 31 0 308 
2 1 39 52 10 3 105 
3 1 24 16 4 0 45 
4 1 16 8 3 3 31 
5 0 9 9 5 4 27 
6 0 1 5 3 2 11 
7 0 2 2 1 4 9 
8 0 3 1 2 4 10 
9 0 1 0 0 2 3 
10 0 0 0 1 4 5 
11 0 0 0 0 6 6 
12 0 0 0 0 3 3 
Total 5 319 220 60 35 639 
Figure 15C.1:  Number of Site Functions by Level of Investigation 
Nearly all (97.4%) of the sites for which the only available information in MHC files is their location are 
known solely on the basis of surface finds.  These 76 sites provide no information on either function or 
chronology.  Sites with only one recorded function (principally tool-making, 58.1%, followed by 
ceremonialism, 18.5%, and hunting, 14.9%) are mostly known from surface finds (48.7%) and Locational 
Surveys (40.9%).  Sites with two recorded functions (again, principally tool-making, 41.9%, followed by 
hunting, 19.0%, trade, 8.6%, and meat-butchering, 8.1%) are similarly mostly known from Locational 
Surveys (49.5%) or surface finds (37.1%).  Sites with three functions (principally tool-making, 30.4%, 
hunting, 23.0%, meat butchering, 14.1%, and hide-processing, 11.1%) are mostly known from surface 
finds (53.3%) or Locational Surveys (35.6%)  Sites with four to ten functions are from diverse levels of 
investigation, with increasingly diverse percentages for multiple functions.  Sites with with eleven or all 
twelve functions are all from Data Recovery operations, as are the majority with nine and ten functions.  
As illustrated in Figure 15C.2, this clearly indicates that the number of functions recognized at a site is at 
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least to some degree correlated with the level of investigation.  This is not necessarily always the case; 
even had we not pursued the excavation of the Little League site beyond the initial Locational Survey, 




Figure 15C.2:  Percentage of Multiple Functions by Type of Investigation blue = surface find; red = 
Locational Survey; green = Site Examination; purple = Data Recovery) 
 
In addition, certain functions were more frequently identified in certain types of operations, as shown in 













bp 0.0% 29.2% 27.1% 16.7% 27.1% 
bu 0.9% 43.4% 24.8% 9.7% 21.2% 
ce 0.8% 62.3% 14.8% 5.7% 16.4% 
ex 0.0% 10.8% 13.5% 18.9% 56.8% 
fi 1.3% 17.3% 22.7% 18.7% 40.0% 
ha 7.1% 0.0% 0.0% 14.3% 78.6% 
hp 0.0% 43.6% 22.3% 10.6% 23.4% 
hu 0.5% 49.8% 23.9% 10.7% 15.1% 
pl 0.0% 35.8% 17.0% 9.4% 37.7% 
tm 0.7% 25.0% 53.5% 13.6% 7.2% 
tr 3.3% 13.1% 44.3% 6.6% 32.8% 
ww 0.0% 45.3% 17.0% 5.7% 32.1% 




Figure 15C.4 shows the frequency of multiple functions co-occurring at the same site, pairwise.  Means 
and standard deviations were calculated for each row of this grid.  The color codes used in this table are 
as follows: 
 Red - > 2σ above the mean   Green - < 1σ below the mean 
 Orange - > 1σ but < 2σ above the mean  Blue - - > 1σ but < 2σ below the mean 
 Yellow - < 1σ above the mean   Violet - > 2σ below the mean 
 
  bp bu ce ex fi ha hp hu pl tm tr ww Mean σ 
bp x 30 19 13 31 6 27 30 19 41 14 14 22.18 9.90 
bu 30 x 30 20 42 11 63 78 29 95 30 31 41.73 24.70 
ce 19 30 x 20 32 12 29 47 28 49 19 24 28.09 10.96 
ex 13 20 20 x 29 10 21 30 18 29 23 16 20.82 6.28 
fi 31 42 31 29 x 11 35 53 27 62 29 22 33.82 13.48 
ha 6 11 12 10 11 x 11 14 10 13 9 11 10.73 2.00 
hp 27 63 29 21 35 11 x 62 33 72 25 33 37.82 19.47 
hu 30 78 47 30 53 14 62 x 43 118 55 38 53.45 31.44 
pl 19 29 26 16 27 10 33 43 x 42 19 26 26.36 9.80 
tm 41 95 40 29 62 13 77 118 42 x 65 40 59.18 33.02 
tr 14 30 19 22 29 9 25 55 19 65 x 19 27.82 16.37 
ww 17 31 24 16 22 11 33 38 26 40 19 x 25.18 8.95 
        Figure 15C.4:  Two-Way Combinations of Functions at Sites 
While all 66 possible combinations are represented, it is obvious that certain combinations are much 
more frequent, particularly that between hunting and tool-making.  Combinations including either of 
these two functions, as well as butchering, fire-using, and hide-processing, have a tendency to be above 
the mean in almost all cases.  By contrast, combinations with habitation tend to be well below the mean 
in most cases; and combinations with bone-working, ceremonialism, excavating, plant-processing, trade, 
and woodworking tend to be lower than the mean in many cases.   
Diversity within functions was examined for the catchment area sites, similar to the way it was 
examined in Chapters Twelve and Thirteen for the Little League Site.   However, due to the emphasis 
placed on projectile points in many earlier studies, the diversity in the hunting/fishing function would be 
unreasonably augmented if each point type were counted as a separate item – in some cases, more than 
30 point types were recorded at a single site.  To avoid this bias, all the projectile points from a site were 
aggregated into a single item – and as noted above, only occurrence seriation, not frequency seriation, is 
possible for these sites, given the uneven quality of the data.  The same procedure of aggregation was 
followed with the different types of plummets and atl-atl weights (for hunting/fishing), knives (for 
butchering), scrapers and perforators (for hide-processing), and chipped stone tool fragments (for tool-
making).  For trade, each different exotic lithic material was still treated as one item, because the 
sources for these lithics were very variable, even for subtypes of the same material.   
The results are shown in Figure 15C.5: 
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Diversity bp bu ce ex fi ha hp hu pl tm tr ww 
1 44 94 69 31 42 8 64 176 36 292 48 33 
2 2 17 23 5 21 5 24 16 10 62 10 8 
3 1 2 12 1 7 0 4 1 4 28 1 4 
4 0 1 5 0 2 0 1 7 2 8 0 4 
5 0 0 1 0 1 0 2 5 0 6 0 2 
6 1 0 4 0 1 0 0 1 0 4 2 1 
7 0 0 4 0 1 0 0 0 1 2 0 2 
8 0 0 2 0 0 0 0 0 0 1 1 0 
9 0 0 1 0 0 0 0 0 0 1 0 0 
10 0 0 0 0 0 0 0 0 0 1 0 0 
Total 48 114 121 37 75 13 95 206 53 405 62 54 
Figure 15C.5:  Diversity of Types within Functions 
In all cases, more than half of the sites had only one type for each function (range = 56.0% – 91.7%; 
average = 72.0%), followed by two types (range = 4.2% - 38.5%; average = 18.0%), with much lower 
percentages for larger numbers of functions.  At no sites were there more than ten types per function. 
The following discussion details the distributions of these twelve functions within the catchment area, in 
descending order of frequency.   No sums are provided for the tables listing types within the function, 
for the reason that many sites had multiple types of recoveries assigned to the same function.  An index 
of variability within each general type is provided for each function; however, the data for most specific 
types (other than projectile points) was not very consistently reported in MHC files or site reports.  This 
is undoubtedly due to the bias in favor of finer-grained projectile point typologies described in Chapter 
Seven. 
1) Evidence of Tool-Making was found at 405 sites (72.3% of those for which functions are 
known).  The variant types are shown in Figure 15C.6 below: 
Tool-Making # of Sites 
Anvil 28 
Chipped Fragment 50 
Core 71 
Debitage 338 
Ground Fragment 14 
Hammerstone 45 
Pecked Fragment 7 
Preform 27 
Utilized Flake 64 
Figure 15C.6:  Number of Sites with Evidence of Tool Making 
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Figure 15C.7:  Distribution of Tool-Making Sites 
Not only are sites with this function more numerous, they are also more diversely scattered 
throughout the catchment area.  As shown in Figure 15C.8, they are present at all nine clusters, 
barely constituting the majority of the sites, as well as at many locations outside of those 
clusters.  The majority of these sites (53.5%) were identified by Locational Surveys, with a 
smaller number (25.0%) known from surface finds.  Only 7.2% were identified by Data Recovery, 
the lowest rate by far of any function. 
Cluster Name # of Sites 
Bridgewater State 23 
Central Middleboro 92 
Long Pond Southwest 5 
Poquoy Brook 22 
River's Edge 27 
Route 44 21 




In Clusters 239 
% In Clusters 59.2% 
Figure 15C.8:  Tool-Making Sites in Clusters 
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This is very likely due to the fact that many amateur archaeological researchers did not 
recognize, collect, or record debitage, the most frequent indicator of tool-making.  While the 
majority of sites in all clusters except for Long Pond Southwest have evidence of tool-making, 
the highest percentages were in the River’s Edge (100.0%), Poquoy Brook (91.7%), Wankinquoah 
(88.9%), Bridgewater State (82.1%), and Route 44 (80.8%) clusters.   
The two-way combinations of the tool-making indicators are shown in Figure 15C.9: 















Anvil X 5 6 5 2 6 2 4 4 
Biface 
Fragment 5 X 10 16 4 4 3 10 11 
Core 6 10 X 39 8 8 3 15 21 
Debitage 5 16 39 X 8 15 3 13 22 
Ground 
Fragment 2 4 8 8 X 5 3 2 2 
Hammer-
stone 6 4 8 15 5 X 1 8 14 
Pecked 
Fragment 2 3 3 3 3 1 X 4 5 
Preform 4 10 15 13 2 8 4 X 11 
Utilized 
Flake 4 11 21 22 2 14 5 11 X 
Figure 15C.9:  Two-Way Combinations of Tool-Making Items (orange = >2σ above the mean; 
yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; violet 
=>1σ below the mean) 
The most frequent combinations are of cores with preforms, utilized flakes, debitage, and 
ground stone fragments.  With the exception of ground stone fragments, this is what one would 
expect at a site where lithic reduction was taking place. 
2) Evidence of Hunting and Fishing was found at 206 sites (36.8% of those for which functions 
are known).  The largest number of these sites (49.8%) were found by surface-hunting, which is 
not surprising, given the predilection of amateur archaeologists for projectile points.  Locational 
Survey was the next most frequent method of discovery (23.9%), with other levels less frequent.  
At 15.1%, Data Recoveries were the second lowest for this function. 
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Figure 15C.10:  Distribution of Hunting and Fishing Sites 
The variant types are shown in Figure 15C.11 below: 
Hunting/Fishing # of Sites 
Atl-Atl  Weight 21 
Bone 23 
Canoe Anchor 1 
Grooved Weight 5 
Notched Pebble 5 
Plummet 11 
Projectile Point 193 
Shell 5 
Figure 15C.11:  Number of Sites with Evidence of Hunting and Fishing 
These sites are also widely distributed throughout the catchment area, and as shown in Figure 
15C.12 they include examples from all nine clusters, but there were nearly as many outside of 
clusters – the highest percentage of any function.  However, they appear to be most densely 
clustered along the eastern half of the Route 44 corridor, including the Route 44 and Central 
Middleboro clusters.  They were found in the majority of sites only in the TIticut/Fort Hill cluster 
(76.5%).  Only one hunting/fishing site was found in the Long Pond Southwest cluster, which 
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suggests that these activities were not of great importance there. Sites in clusters were only 
barely in the majority, the lowest percentage of any of the functions: 
Cluster Name # of Sites 
Bridgewater State 10 
Central Middleboro 46 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 4 
Route 44 8 




In Cluster 104 
% In Cluster 50.5% 
         Figure 15C.12:  Hunting/Fishing Sites in Clusters 









Pebble Plummet Point Shell 
Atl-Atl Weight X 5 1 5 7 14 19 1 
Bone 5 X 1 3 3 4 7 1 
Canoe Anchor 1 1 X 1 1 1 1 1 
Grooved Weight 5 3 1 X 5 3 6 1 
Notched Pebble 7 3 1 5 X 6 12 1 
Plummet 14 4 1 3 6 X 12 2 
Projectile Point 19 7 1 6 12 12 X 1 
Shell  1 1 1 1 1 2 1 X 
Figure 15C.13:  Two-Way Combinations of Hunting and Fishing Items (orange = >2σ above the 
mean; yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; 
violet =>1σ below the mean) 
The strongest associations are between points, plummets, and atl-atl weights, suggesting that 
the points – if they actually were points – were used in both hunting and fishing activities. 
 
3) Evidence of Ceremonialism was found at 122 sites (21.8% of those for which functions are 
known).  One important change in the characteristics of ceremonial sites from the study of the 
Little League Site alone is the addition of burials, which were absent from the Little League Site.  
So as to protect these sites from potential vandalism, they have not been differentiated in the 
distribution map from other ceremonial sites.  82.3% of them were found in only three of the 
nine clusters:  Wapanucket (6), Central Middleboro (4), and Titicut/Fort Hill (3).   The remaining 
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four burials were not in clusters.  The majority of ceremonial sites (63.9%) were found by 
surface hunting, with much lower percentages for other levels of investigation.  It is useful to 
differentiate stone structure sites from other sites of this function.  The variant types are shown 
in Figure 15C.14 below: 
Stone Structures: # of Sites 
 
Portable Ceremonial: # of Sites 





























Polished  Pebble 12 
Rock Pile 23 
 
Portable Petroglyph 3 
Split Boulder 20 
 
Rod 3 
Standing Stone 7 
 
Slab 4 
Stone Circle 4 
 
Steatite 15 
Stone Row 12 
   U-Structure 7 
   Unique Structure 2 
           Figure 15C.14:  Number of Sites with Evidence of Ceremonialism 
As shown in Figure 15C.15, sites with evidence of ceremonial activities were found in all nine 
clusters; however, there were only single examples in the Poquoy Brook, River’s Edge, and 
Wankinquoah clusters.  The strong concentration of ceremonial sites in the Long Pond 
Southwest cluster (84.0% of all sites) is very striking.  It should be noted that the degree of stone 
structure diversity is also highest in this cluster.  The majority of these sites (62.3%) -- especially 
the stone structure sites – were surface finds.  The percentage in clusters is very close to the 
mean for all twelve functions (67.8%). 
Cluster Name # of Sites 
Bridgewater State 17 
Central Middleboro 21 
Long Pond Southwest 21 
Poquoy Brook 1 
River's Edge 1 
Route 44 3 






In Cluster 82 
% In Cluster 67.2% 
Figure 15C.15:  Ceremonial Sites in Clusters 
Figure 15C.16 shows the distribution of ceremonial sites, indicating whether they contained 
portable items, stone structures, or both:  
Figure 15C.16:  Distribution of Ceremonial Sites 
Despite the high degree of diversity shown in Figure 15C.14, there is clearly very little spatial 
overlap between sites at which stone structures are present and those at which there are 
portable ceremonial items (including burials).  Only three sites – South Brook-13 (paintstones, a 
split boulder, and a stone row), Titicut (burials, beads, steatite, gorgets, ceremonial blades, a 
petroglyph, and a unique structure), and the Little League Site (painstones, polished pebbles, 
pecked pebbles, rods, steatite, pendants, crystals, nuggets, tally stones,  a stone row, and a rock 
pile, and two stone circles) have both.  The Long Pond Southwest cluster sites, as well as a 
smaller group of sites located on an esker in Great Cedar Swamp to the east of Snipatuit Pond, 
consist almost exclusively of stone structures.   Long Pond Southwest is the only cluster in my 
stone structure study (Hoffman 2019a) recorded in the catchment area.  Three other such 
clusters nearby occur at the point where Dighton, Taunton, and Rehoboth meet, ca 5 km to the 
west of the catchment area’s western edge; in the Fall River area, ca 10 km to the west-
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southwest of it; and around King Phillip’s Rock on the Norfolk Escarpment in Foxborough and 
Sharon, ca 15 km to the north-northwest of it. 
This divergence in ceremonial site locations may be due in part to the differing research 
interests of those who have reported these sites.  For reasons explored in Chapter Thirteen, 
there is considerable bias in the professional archaeological community in Massachusetts 
(especially at MHC) against sites of this sort as being of indigenous origin, despite claims to this 
effect by descendant indigenous groups.   Amateur researchers with an interest in them have for 
the most part refrained from engaging in excavation, at the express request of indigenous 
groups (USET 2005).  For this reason, it is appropriate to consider combinations of types 
separately for the two groups of items, as shown in Figures 15C.17 and 18: 
 Stone Structures: br ca ch ef en ms mo ni pg pl rp sf ss sc sr us un 
balanced rock (br) X 0 1 4 3 2 1 3 2 1 9 8 2 1 5 0 0 
cairn (ca) 0 X 0 1 0 0 0 0 0 0 2 0 1 0 0 0 0 
chamber (ch) 1 0 X 1 0 0 0 1 0 0 1 1 3 0 2 0 1 
effigy (ef) 4 1 1 X 2 2 1 4 1 1 7 5 2 2 5 1 1 
enclosure (en) 3 0 0 2 X 2 1 2 0 0 3 3 0 1 2 0 0 
marked stone (ms) 2 0 0 2 2 X 1 2 0 0 4 2 1 1 3 0 0 
mound (mo) 1 0 0 1 1 1 X 1 0 0 1 1 0 0 1 0 0 
niche (ni) 3 0 1 4 2 2 1 X 0 0 5 5 1 2 4 1 0 
petroglyph (pg) 2 0 0 1 0 0 0 0 X 0 3 0 0 0 1 0 0 
platform (pl) 1 0 0 0 0 0 0 0 0 X 0 0 0 1 1 0 0 
rock pile (rp) 9 2 1 7 3 4 1 5 3 0 X 15 4 3 7 2 0 
split-filled rock (sf) 8 0 1 5 3 2 1 5 0 0 15 X 2 2 7 1 0 
standing stone (ss) 2 1 3 2 0 1 0 1 0 0 4 2 X 0 3 0 0 
stone circle (sc) 1 0 0 2 1 1 0 2 0 0 3 2 0 X 3 1 0 
stone row (sr) 5 0 2 5 2 3 1 4 1 1 7 7 3 3 X 1 0 
U-structure (us) 0 0 0 1 0 0 0 1 0 0 2 1 0 1 1 X 0 
unique structure (un) 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 X 
Figure 15C.17:  Two-Way Combinations of Stone Structure Sites (red = >3σ above the mean; 
orange = >2σ above the mean; yellow = >1σ above the mean; green = <1σ above the mean; blue 
= <1σ below the mean; violet =>1σ below the mean; indigo - >2σ below the mean) 
 
The strongest associations for stone structures are between rock piles and cairns, rock piles and 
split-filled boulders, and rock piles and U-structures.  This differs from the associations in my 

























petroglyph rod slab 
stea-
tite 
bead X 3 0 0 1 0 0 0 0 0 0 0 0 
burial 3 X 4 0 4 4 1 1 2 3 1 3 4 
ceremonial 
blade 0 4 X 0 
1 1 0 0 0 0 1 1 0 
crystal 0 0 0 X 0 2 1 1 3 1 1 1 2 
gorget 1 4 1 0 X 3 0 2 2 2 1 1 2 
paintstone 0 4 1 2 3 X 2 3 4 1 3 4 3 
pecked 
pebble 0 1 0 1 0 2 X 1 1 1 1 2 2 
pendant 0 1 0 1 2 3 1 X 0 1 1 1 0 
polished 
pebble 0 2 0 3 2 4 1 0 X 1 1 1 0 
portable 
petroglyph 0 3 0 1 2 1 1 1 1 X 2 3 2 
rod 0 1 1 1 1 3 1 1 1 2 X 2 2 
slab 0 3 1 1 1 4 2 1 3 3 2 X 4 
steatite 0 4 0 2 2 3 2 0 0 2 2 4 X 
 Figure 15C.18:  Two-Way Combinations of Portable Ceremonial Items (red = >3σ above the 
mean; orange = >2σ above the mean; yellow = >1σ above the mean; green = <1σ above the 
mean; blue = <1σ below the mean; violet =>1σ below the mean; indigo - >2σ below the mean) 
The strongest associations for portable ceremonial items are between burials and beads, and 
burials and ceremonial blades.  Beads, burials, ceremonial blades, and gorgets were absent from 
the Little League Site, as were all types of stone structures except for the rock pile, the stone 
circles, and the stone row.  Nuggets were only found at the Little League Site.  Pecked pebbles 
may have been found at Wapanucket-2, if the designation “worked pebble” – not otherwise 
defined or illustrated in the text (Robbins 1981:300) – refers to this tool type; otherwise, they 
are unique to the Little League Site.  Arkose and argillite stone slabs are reported associated 
with burials from Wapanucket-2, -6, and -8, (Robbins 1981), but similar slabs were frequently 
found at the Little League Site, where they were interpreted as anvils and nutting stones.  As 
noted previously, the Little League Site is close to the most likely source of this material.   
Since the author has compiled an inventory of over 5,500 stone structure sites throughout the 
eastern seaboard of the U.S. and Canada (Hoffman 2019a), it is possible to compare the 
frequencies of stone structure types within the catchment area with those throughout the larger 
region.  The only type which does not occur in the catchment area is inscriptions – which are 
most probably not of indigenous origin, and some of which may be spurious.  The nearest 
purported example, Dighton Rock, is 4 km to the west of the catchment area (Hunter 2017).  









Balanced Rock 13 3.5 487 5 
Cairn 4 12 879 3 
Chamber 4 12 701 4 
Effigy 12 5.5 379 8 
Enclosure 3 14 173 12 
Marked Stone 13 3.5 416 6 
Mound 2 15.5 126 15 
Niche 6 10 149 14 
Petroglyph 9 7 230 11 
Platform 1 17 56 17 
Rock Pile 23 1 3,035 1 
Split Boulder 20 2 386 7 
Standing Stone 7 8.5 343 9 
Stone Circle 4 12 162 13 
Stone Row 12 5.5 897 2 
Unique Structure 2 15.5 70 16 
U-Structure 7 8.5 305 10 
       Figure 15C.19:  Rank-Order Comparison of Stone Structure Sites 
This provided a Spearman Rho figure of 0.710, which is significant at the 0.005 
confidence interval for 17 degrees of freedom.  Despite this high degree of correlation, 
there are significantly fewer cairns and chambers and somewhat more split-filled 
boulders in the catchment area than in the larger sample.  This may represent a local, 
vernacular style. 
 
4) Evidence of Meat Butchering was found at 117 sites (20.9% of those for which functions are 
known).  The largest number of sites (43.4%) were surface finds.  Locational Surveys (24.8%) and 
Data Recoveries (21.2%) were about equal.  Figure 15C.20 shows the diversity of items at sites 
associated with this function: 






Figure 15C.20:  Number of Sites with Evidence of Meat Butchering 
 
Their geographic distribution is shown in Figure 15C.21. As shown in Figure 15C.22, most of the 
sites with butchering tools were in all nine of the clusters, but were most densely concentrated 
within the Wapanucket (54.5%), Titicut/Fort Hill (47.1%), and Route 44 (42.3%) clusters.  None 
of the other clusters had butchering sites at higher frequencies than 23%, and the remainder of 
the sites outside of clusters were scattered, mostly throughout the northern half of the 
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catchment area.  The sites in clusters are shown in Figure 15C.21 below.  Their percentage was 
slightly below the mean for the entire set of functions. 
Figure 15C.21:  Distribution of Meat Butchering Sites 
 
Cluster Name # of Sites 
Bridgewater State 6 
Central Middleboro 21 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 6 
Route 44 11 




In Cluster 71 
% In Cluster 62.8% 
Figure 15C.22:  Butchering Sites in Clusters 
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As Figure 15C.23 shows, knives and choppers were the most common combination, with wedges 
(used for marrow extraction) highly correlated with knives.  However, at most sites with wedges 
they were not associated with knives.    Wedges are also considered bone-working tools (q.v.). 
  Bone Chopper Knife Shell Wedge 
Bone X 3 7 1 1 
Chopper 3 X 11 1 1 
Knife 7 11 X 1 3 
Shell 1 1 1 X 1 
Wedge 1 1 3 1 X 
Figure 15C.23: Two-Way Combinations of Butchering Items (red = >3σ above the mean; orange 
= >2σ above the mean; yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ 
below the mean) 
 
5) Evidence of Hide Preparation was found at 97 sites (17.3% of those for which functions are 
known).  The largest number were found by surface hunting (43.6%), followed by Data Recovery 
(23.4%) and Locational Survey (22.3%).  Their distribution is shown in Figure 15C.24: 
Figure 15C.24:  Distribution of Hide Preparation Sites 
 
The largest number (43.4%) were from surface finds (43.6%), followed by Data Recoveries 
(23.4% and Locational Surveys (22.3%).  The variant types are shown in Figure 15C.25 below: 
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Hide Preparation # of Sites 
Bone Awl 1 
Perforator 34 
Scraper 80 
Sinew Stone 5 
Smoothing Stone 6 
Figure 15C.25:  Number of Sites with Evidence of Hide Preparation 
As shown in Figure 15C.26, hide preparation tools were found in all clusters, but the strongest 
concentrations of these sites are in the Titicut/Fort Hill (58.8%), Wapanucket (45.5%), and 
River’s Edge clusters (33.3%), with moderate concentrations in the Bridgewater State, 
Wankinquoah, Route 44, and Central Middleborough clusters, and only one site each in the Long 
Pond Southwest and Poquoy Brook clusters.  This suggests that this function was not of great 
importance in those two clusters.  The percentage in clusters is very close to the 67.8% mean for 
all functions.  In contrast to the distribution of meat butchering sites, fewer of these sites are 
situated in the northern half of the catchment area (using Route 44 as a divider), though their 
frequency in  the southern half of the area is about the same. 
Cluster Name # of Sites 
Bridgewater State 7 
Central Middleboro 16 
Long Pond Southwest 1 
Poquoy Brook 1 
River's Edge 9 
Route 44 4 




In Cluster 63 
% In Cluster 67.7% 
Figure 15C.26:  Hide Preparation Sites in Clusters 
Figure 15C.27 shows the diversity of tool types for this function: 
  
Bone 





Bone Awl X 2 2 0 1 
Perforator 2 X 27 3 4 
Scraper 2 27 X 4 4 
Sinew Stone 0 3 4 X 1 
Smoothing Stone 1 4 4 1 X 
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Figure 15C.27: Two-Way Combinations of Hide Preparation Items (orange = >2σ above the 
mean; yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; 
violet =>1σ below the mean) 
The strongest correlations are between scrapers and perforators, suggesting the possibility that 
these might have been parts of hide-working kits. 
 
6) Evidence of Fire-Using was found at 77 sites (13.8% of those for which functions are known).  
The largest number of sites (37.5%) were from Data Recoveries, followed by surface hunting 
(22.5%) and Locational Survey (21.3%). The variant types are shown in Figure 15C.28 below: 








Figure 15C.28:  Number of Sites with Evidence of Fire-Using 
 
 




As shown in Figure 15C.30, these sites are mostly concentrated in the Wapanucket (45.5%), 
Titicut/Fort Hill (29.4%), Central Middleborough (19.7%), and Bridgewater State (10.7%) clusters.  
No sites with evidence of fire-using were found in the River’s Edge cluster, and less than 10% of 
sites were in the other four clusters.   
Cluster Name # of Sites 
Bridgewater State 3 
Central Middleboro 25 
Long Pond Southwest 1 
Poquoy Brook 2 
River's Edge 0 
Route 44 2 




In Cluster 49 
% In Cluster 65.3% 
Figure 15C.30:  Fire-Using Sites in Clusters 
The percentage in clusters is slightly below the mean.  Only 10.8% of sites outside of the clusters 
contained evidence of this function.  Figure 15C.31 shows the diversity of fire-using materials: 
  Bone Ceramic Charcoal FCR Hearth Nutshell Steatite 
Bone X 5 7 7 3 2 4 
Ceramic 5 X 9 6 1 2 6 
Charcoal 7 9 X 10 3 3 5 
FCR 7 6 10 X 5 1 1 
Hearth 3 1 3 5 X 1 2 
Nutshell 2 4 2 1 1 X 2 
Steatite 4 6 5 1 2 2 X 
Figure 15C.31: Two-Way Combinations of Fire-Using Items (orange = >2σ above the mean; 
yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean) 
The strongest associations are between hearths and fire-cracked rock, which is not surprising; 
and between nutshell and ceramics, which may suggest one use of the latter for nut-boiling. 
 
7) Evidence of Trade was found at 72 sites (12.3% of those for which functions are known). The 
largest number of these sites were from Locational Survey (43.3%), followed by Data Recovery 











Herkimer Diamond 1 
Exotic Metal 6 
Figure 15C.32:  Number of Sites with Evidence of Trade 
 
Figure 15C.33:  Distribution of Trade Sites 
The frequency of these sites was analyzed somewhat differently from the other functions.  A 
separate spreadsheet assembled by Christine Paquette, derived from site reports at MHC, 
showed the distribution of all lithic materials.  As with the analsysis of the trade function at the 
Little League Site, cryptocrystalline silicates known to have come from regional sources (brown 
and red chert) were excluded from the count – with the exception  of the chert defined in the 
Muttock-Pauwating site report (Flynn et al. 2020) as “Pennsylvania  jasper”.  However, many of 
the reports were insufficiently specific as to the identified sources of these materials.  In many 
reports, the material of which artifacts and debitage were fashioned was simply listed as 
“chert”.  For the sake of inclusion, all of them have been treated as if they were exotic (rather 
than regional) cherts, though this may not have been the case for all, or even many of them.  It 
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is also unclear what was meant by “flint” in five site reports (Fort Hill, Plymouth Street, Taylor 
Farm, Tomb Road, and Wapanucket-8)  – does it refer to European ballast flint from the Contact 
period, or lithic material from Flint Ridge, Ohio (Lepper et al. 2001), or did the authors simply 
misidentify cherts from exotic or regional sources closer to the site?  The latter seems unlikely, 
as all five of these site reports also noted recoveries of chert.  It was counted as a separate 
material for this analysis.  European gunflints and metals from the Contact period have been 
added to this inventory; neither was present at the Little League site.   Andalusite, and its 
variant chiastolite, as well as Herkimer diamonds, have only been reported from the Little 
League site.  Figure 15C.34 shows the distribution of trade items by cluster: 
Cluster Name # of Sites 
Bridgewater State 3 
Central Middleboro 24 
Long Pond Southwest 0 
Poquoy Brook 3 
River's Edge 2 
Route 44 1 




In Cluster 43 
% In Cluster 70.5% 
Figure 15C.34:  Evidence of Trade in Clusters 
The highest percentages of trade items were from the Wapanucket cluster (31.8%), the Central 
Middleboro cluster (18.9%), and the Titicut/Fort Hill cluster (17.6%).   Trade items were absent 
from the Long Pond Southwest and Wankinquoah clusters, and were at less than 13% of sites in 
the other four clusters, and from sites outside of clusters.   The percentage within clusters is 
somewhat higher than the mean. 
Figure 15C.35 shows the diversity of materials in this category, and their relationships: 
  Andalusite Basalt Chalcedony Chert Flint Gunflint 
Herkimer  
Diamond Metal 
Andalusite X 1 1 1 0 0 1 0 
Basalt 1 X 1 7 0 0 1 0 
Chalcedony 1 1 X 7 3 3 1 2 
Chert 1 7 7 X 4 4 1 2 
Flint 0 0 3 4 X 1 0 1 
Gunflint 0 0 3 4 1 X 0 6 
Herkimer 
Diamond 1 1 1 1 0 0 X 0 
Metal 0 0 2 2 1 6 0 X 
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Figure 15C.35: Two-Way Combinations of Trade Items (orange = >2σ above the mean; yellow = 
>1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; violet = >1σ 
below the mean) 
Two separate patterns emerge from this table.  The first is the strong association of chert with 
chalcedony and “flint”, which is similar to that found at the Little League site.  This suggests that 
trade relationships were similar throughout the catchment area, at least in the denser clusters. 
The second is the strong association of gunflints and European metals (copper, brass, silver), 
which definitely derive from Contact period occupations at the six sites where they were found. 
These materials were definitely very “exotic” and may have played a disruptive role in 
indigenous lithic exchange systems (Feder 1984). 
 
8) Evidence of Woodworking was found at 56 sites (10.0% of those for which functions are 
known). The largest number were from surface finds (45.3%), followed by Data Recoveries 
(32.1%).   
 
Figure 15C.36:  Distribution of Woodworking Sites 
 
Once again, as shown in Figure 15C.37, the Wapanucket (45.5%) and Titicut/Fort Hill (23.5%) 
clusters are most strongly associated with this function.  Woodworking tools were absent from 
the Long Pond Southwest and Poquoy Brook clusters, and were at no more than 11.5% of sites 
in the other five clusters.  The percentage of sites outside of clusters with woodworking tools 
(2.9%) was the second-lowest among the functions, while the corresponding percentage within 
clusters was the second highest.   
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Cluster Name # of Sites 
Bridgewater State 2 
Central Middleboro 13 
Long Pond Southwest 0 
Poquoy Brook 0 
River's Edge 3 
Route 44 3 




In Cluster 36 
% In Cluster 83.7% 
Figure 15C.37:  Woodworking Sites in Clusters 
Figure 15C.38 shows the varieties of tools associated with this function.  As noted in Chapter 
Twelve, post molds (and the sole example of a wooden bowl from Wapanucket-6) are included, 
because they are the only evidence of actual worked wood to have survived. 







Post Mold 12 
Reamer 3 
Roughing  Knife 3 
Sharpening Stone 7 
Spokeshave 6 
Whetstone 6 
Wooden Bowl 1 
Figure 15C.38:  Number of Sites with Evidence of Woodworking 



















abrader X 3 3 2 4 1 3 3 2 2 2 2 0 
adze 3 X 1 3 4 0 3 0 0 0 1 0 0 
axe 3 1 X 3 7 1 2 2 1 1 1 3 1 
celt 2 3 3 X 5 1 2 1 1 1 2 1 0 
gouge 4 4 7 6 X 1 6 2 2 1 2 2 1 
hatchet 1 0 1 1 1 X 0 0 0 0 1 0 0 
post mold 3 3 2 2 6 0 X 0 0 1 0 0 1 
reamer 3 0 2 1 3 0 1 X 2 1 1 2 0 
roughing 
knife 2 0 1 1 3 0 1 2 X 1 1 1 0 
sharpening 
stone 2 0 0 1 2 0 1 1 1 X 1 0 1 
spokeshave 2 1 0 2 3 0 1 2 2 1 X 1 0 
whetstone 2 0 2 1 3 0 1 3 2 1 1 X 0 
wooden 
vessel 0 0 1 0 1 0 1 0 0 1 0 0 X 
Figure 15C.39: Two-Way Combinations of Woodworking Items (orange = >2σ above the mean; 
yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; violet 
= >1σ below the mean) 
Gouges were clearly the most frequently combined tool types, with all combinations above the 
mean.  The only other combination above 2σ above the mean was between axes and reamers, a 
rather unlikely combination of tools for very rough and very fine woodworking. 
 
9) Evidence of Plant Processing was found at 54 sites (9.6% of those for which functions are 
known).   Data Recoveries (37.7%) and surface collections (35.8%) were near equally frequent. 
Figure 15C.40 shows the diversity of plant-processing items: 




Nutting Stone 13 
Pestle 31 
Pounding  Stone 6 
Charred Seed 2 
     Figure 15C.40:  Number of Sites with Evidence of Plant Processing 
Figure 15C.41 shows the distribution of sites in this category: 
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Figure 15C.41:  Distribution of Plant Processing Sites 
Once again, as shown in Figure 15C.42, the highest concentrations of these sites are in the 
Wapanucket (40.9%), Titicut/Fort Hill (29.4%), and Central Middleborough (10.7%) clusters.  No 
evidence of plant processing was found in the Wankinquoah cluster.  The other five clusters had 
only a light scatter of these items and outside of clusters.  The perecentage within clusters was 
somewhat below the mean. 
Cluster Name # of Sites 
Bridgewater State 3 
Central Middleboro 11 
Long Pond Southwest 1 
Poquoy Brook 1 
River's Edge 1 
Route 44 2 




In Cluster 33 
% In Cluster 62.3% 
Figure 15C.42:  Plant-Processing Sites in Clusters 
Figure 15C.43 shows the diversity of types within this category, and their associations: 
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Mortar X 4 1 3 3 4 1 
Muller 4 X 2 2 6 2 2 
Nutshell 1 2 X 1 2 1 2 
Nutting Stone 2 2 1 X 5 6 1 
Pestle 2 6 2 5 X 3 2 
Pounding Stone 4 2 1 6 3 X 1 
Seed 1 2 2 1 2 1 X 
Figure 15C.43: Two-Way Combinations of Plant Processing Items (orange = >2σ above the mean; 
yellow = >1σ above the mean; green = <1σ above the mean; blue = <1σ below the mean; violet 
= >1σ below the mean) 
The strongest associations were between nutting stones and pounding stones, and between 
pestles and mullers, suggesting that these may have been components of mano-metate sets. 
 
10) Evidence of Bone-Working was attested at 47 sites (8.4% of those for which functions are 
known).  The largest number of these sites were from Site Examinations (30.5%), followed by 
near-equal numbers from surface finds (25.4%), Locational Surveys (23.7%), and Data 
Recoveries (20.3%). 
Figure 15C.44:  Distribution of Bone-Working Sites 
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As shown in Figure 15C.45, the strongest concentrations are in the and Wapanucket 
(22.7%) and Titicut/Fort Hill (35.3%) clusters, with rather lighter than usual 
concentrations in the Central Middleborough, River’s Edge, and Route 44 clusters.  
Bone-working tools are absent from the Bridgewater State cluster.  The percentage 
within clusters was very slightly higher than the mean. 
Cluster Name # of Sites 
Bridgewater State 0 
Central Middleboro 9 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 3 
Route 44 4 




In Cluster 32 
% In Cluster 68.1% 
Figure 15C.45:  Bone-Working Sites in Clusters 
Figure 15C.46 shows the variety of items in each type, while Figure 15C.47 shows their 
diversity and associations.  These include both tools and faunal materials.   
Bone-Working # of Sites 
Bone  23 
Burin 1 




     Figure 15C.46:  Number of Sites with Evidence of Bone-Working 
  Bone Burin 
Dentate 
Stamp Graver Shell Wedge 
Bone X 0 1 2 2 2 
Burin 0 X 0 1 0 1 
Dentate Stamp 1 0 X 1 1 2 
Graver 2 1 1 X 1 2 
Shell 1 0 0 1 X 1 
Wedge 2 1 2 2 1 X 
Figure 15C.47: Two-Way Combinations of Bone-working Items (yellow = >1σ above the mean; 
green = <1σ above the mean; blue = <1σ below the mean; violet = >1σ below the mean) 
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No combinations exceeded 1σ above the mean. 
   
11) Evidence of Excavating was found at 36 sites (6.4% of those for which functions are 
known).   The percentage of sites in clusters was somewhat above the mean: 
Cluster Name # of Sites 
Bridgewater State 4 
Central Middleboro 10 
Long Pond Southwest 0 
Poquoy Brook 1 
River's Edge 0 
Route 44 0 




In Cluster 26 
% In Cluster 70.3% 
Figure 15C.48:  Evidence of Excavating in Clusters 
The variant types are shown in Figure 15C.49 below: 
Excavating # of Sites 
Digging Tool 4 
Feature 30 
Hand Spade 2 
Hoe 2 
Pick 1 
Figure 15C.49:  Number of Sites with Evidence of Excavating 
As shown in Figure 15C.50, the distribution of these sites is much more limited, and 
almost all of them are located in three of the clusters:  Wapanucket (36.4%), Titicut/Fort 
Hill (17.6%), and Bridgewater State (14.3%).  They were absent from the Long Pond 
Southwest, River’s Edge, Route 44, and Wankinquoah clusters, and rare outside of 
clusters.  In addition, more than half of these sites (51.5%) were the result of Data 
Recovery operations, and an additional 21.2% were from Site Examinations.   This is not 
surprising, since the likelihood of finding pit features, the most frequent indicator of 
excavating, is much higher in these types of investigations.   
Figure 15C.50 shows the distribution of tool types, while Figure 15C.51 shows their 
associations.  Hand spades and picks were not retrieved from the Little League Site.  
Picks may possibly be associated with the steatite extraction industry (Fowler 1975a), 










Spade Hoe Pick 
Digging Tool X 2 0 1 0 
Feature 2 X 1 2 1 
Hand Spade 0 1 X 0 0 
Hoe 1 2 0 X 1 
Pick 0 1 0 1 X 
Figure 15C.51: Two-Way Combinations of Excavating Items (orange = >2σ above the mean; 
yellow = >1σ above the mean; blue = <1σ below the mean; violet = >1σ below the mean) 
Features had the largest number of combinations in excess of the mean, but only 
exceeded 1σ with hand spades.  This is obviously a case in which a single instance of a 
combination in a small sample can skew statistical results. 
12) Evidence of Habitation was found at 15 sites (2.7% of those for which functions are 
known).  As shown in Figure 15C.52, all but two of these sites are within the 
Wapanucket (31.8%), TIticut/Fort Hill (11.8%), and Central Middleboro (2.4%) clusters.   
This is the highest percentage of sites associated with clusters of any of the twelve 
functions.  The overwhelming majority (78.6%) are from Data Recoveries, and none are 
known from surface finds or Locational Surveys.  This is the only function for which such 
absences are recorded.  As noted at the beginning of this section, it is also the only 
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function for which no evidence was found in the initial Locational Survey of the Little 
League site. 
Cluster Name # of Sites 
Bridgewater State 0 
Central Middleboro 3 
Long Pond Southwest 0 
Poquoy Brook 0 
River's Edge 0 
Route 44 0 




In Cluster 12 
% In Cluster 85.7% 
Figure 15C.52:  Evidence of Habitation in Clusters 
 
 
Figure 15C.53:  Distribution of Habitation Sites 
There were only two varieties of types associated with this function, post molds and house 
floors as shown in Figure 15C.54 below.  There were only five sites at which post molds and 
house floors were associated:  the Little League Site, Muttock-Pauwating, Titicut, Wapanucket-6, 
and Wapanucket-8.   
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Habitation # of Sites 
House Floor 6 
Post Mold 13 
Figure 15C.54:  Number of Sites with Evidence of Habitation 
With only two variables, it was not feasible to construct a grid showing the frequency of 
combinations.  All five of these sites were examined at the Data Recovery level of investigation.  
The only site containing house floors which did not have reports of post molds was Betty’s Neck, 
which was investigated only by historical research. 
To summarize the data for clusters, Figure 15C.55 shows the relative ranking of importance of the 
twelve functions in each of the nine clusters, plus the sites outside of clusters.  Cases where functions 
were absent from the cluster are shown in blue; the one case in which all sites in the cluster exhibited a 
function (tool-making) is shown in orange.   
Cluster Name bp bu ce ex fi ha hp hu pl tm tr ww 
Bridgewater State 11.5 5 2 6 7 11.5 4 3 7 1 7 10 
Central Middleboro 11 5.5 5.5 10 3 12 7 2 9 1 4 8 
Long Pond Southwest 5.5 5.5 1 10.5 5.5 10.5 5.5 5.5 5.5 2 10.5 10.5 
Poquoy Brook 3.5 3.5 8.5 8.5 6 11.5 8.5 3.5 8.5 1 3.5 11.5 
River's Edge 5.5 3 8.5 11 11 11 2 4 8.5 1 7 5.5 
Route 44 4.5 2 6.5 11.5 8.5 11.5 4.5 3 8.5 1 10 6.5 
Titicut/Fort Hill 5.5 4 5.5 10.5 7.5 12 2.5 1 7.5 2.5 10.5 9 
Wankinquoah 6.5 4 6.5 10.5 6.5 10.5 3 2 10.5 1 10.5 6.5 
Wapanucket 12 3 4 9 6 10.5 6 2 8 1 10.5 6 
Non-Cluster 9 3 4 10 6 12 5 2 7 1 8 11 
Average 7.45 3.85 5.2 9.75 6.7 11.3 4.8 2.8 8 1.25 8.15 8.45 
Figure 15C.55: Relative Ranking of Functions within Clusters 
Only the Central Middleboro, Titicut/Fort Hill, and Wapanucket clusters contained sites which exhibited 
all twelve functions, as they were the only ones with evidence of habitation.  This is to some degree the 
result of the number of Data Recovery operations in those clusters:  eight, four, and nine, respectively; 
Bridgewater State is the only other cluster with one Data Recovery (Plymouth Street).  However, what 
occasioned those Data Recoveries, as at the Little League Site, was the discovery of significant evidence 
of material culture at them.   
making was clearly the dominant function in all clusters, ranking first in all but two of them, while 
habitation consistently ranked last (or tied for last) in all clusters.  However, there is some variation 
apparent which may indicate specialization of functions in some clusters.  Bone-working wais more 
frequent than the average of 7.45 in the Poquoy Brook and Route 44 clusters, and was far below the 
average in the Bridgewater State, Central Middleboro, and Wapanucket clusters.  Ceremonialism was 
much more frequent than the average rank of 5.2 in the Long Pond Southwest and Bridgewater State 
clusters, and well below the average in the Poquoy Brook and River’s Edge clusters.  Excavating was well 
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above the average of 9.75 in the Bridgewater State cluster.  Fire-using was well above the average of 6.7 
in the Central Middleboro cluster.  Hide-processing is well below the average of 4.8 in the Poquoy Brook 
cluster.  Hunting and fishing were well below the average of 2.8 in the Long Pond Southwest cluster. 
Trade was well above the average of 8.15 in the Central Middleboro and Poquoy Brook clusters.  This 
suggests that the Long Pond Southwest cluster was primarily focused on ceremonialism (in particular, 
stone structures), while the River’s Edge, Poquoy Brook, Route 44, and Wankinquoah clusters were 
focused on tool-making. 
 
D.  Chronology: 
A total of 37 of the 639 sites (5.6%) have yielded 168 absolute dates (164 radiocarbon, two 
thermoluminescence, one optically stimulated luminescence, and one based on astronomical 
observations), ranging in mean age from 9000 to 190 B.P., uncalibrated.  While 16 of these sites have 
provided only a single date, 21 have multiple dates, and seven of them have more than five dates, as 
shown in Figure 15D.1: 
Site # of dates range + range  - 
Annasnappet Pond 30 8400 230 
Middleborough Little League 28 8060 790 
Muttock-Pauwating 19 4730 300 
Wapanucket-8 13 9000 3435 
Bassett Knoll 11 8480 520 
Plymouth Street 9 7980 1740 
Riverside 4 7 1050 430 
Riverside 2 5 3050 1430 
Keith Farm 4 3840 1190 
Double P 3 8555 6505 
Riverside 11 3 950 830 
Riverside 3 3 3870 950 
Sargasso Sea 3 4190 3750 
Rozenas Farm #3 2 195 190 
Bridge Street 2 2 3780 3700 
East Taunton Industrial Park 2 3900 3780 
Riverside 7 2 4030 940 
Riverside 1 2 1030 400 
Titicut 2 5750 4140 
Route 44 S6 Locus 2 2 2350 580 
Wapanucket-6 2 4350 4300 
Figure 15D.1:  Local Sites with Multiple Absolute Dates 
The ranges represent the spread of uncalibrated means (B.P.) from these sites: “range +” for the oldest 
and “range –“ for the youngest.  It is apparent that those sites with larger numbers of dates also tend to 
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have larger spreads of mean ages, while some of those with fewer dates have much narrower ranges.  
Just as was the case for the number of site functions, this may either be due to the latter sites actually 
having been occupied for shorter periods of time, or it may be due to more limited sampling at these 
sites, or both.  For example, had I relied upon only the dates derived from the 1996 and 1998 seasons’ 
Locational Surveys at the Little League Site, which included only dated Features #12, #28, #34, and #50, I 
might have concluded that the site had only two occupations, a Late Archaic one from ca 5100 – 4700 
B.P. and a Transitional Archaic one at ca 3000 B.P.  The recovery of a fuller range of occupations is yet 
another advantage of more extensive investigations, such as the Data Recovery operations which have 
been done at Annasnappet Pond (Doucette and Cross 1997), Muttock-Pauwating (Donta and Chartier 
2019; Flynn et al. 2020), Bassett Knoll (Harrison 2000), Plymouth Street (Hallaren 1987), Wapanucket 
(Robbins 1980), the Riverside District sites (Donta 2006; Waller 2009) – and, of course, at the Little 
League Site.   
The dates are distributed among the nine phases of pre-Contact and Contact period occupation as 
follows: 
Age # Dates 
Paleo-indian 1 
Early Archaic 8 
Middle Archaic 17 
Late Archaic 30 
Transitional Archaic 35 
Early Woodland 14 
Middle Woodland 21 
Late Woodland 45 
Contact 4 
Figure 15D.2:  Distribution of Absolute Dates by Phase 
Six of these dates – one from the Transitional Archaic (Leonard-1), two from the Early Woodland (Pond 
Cemetery and Ridge 1), two from the Late Woodland (Calendar and Casino 1), and one from the Contact 
period (Casino 2) – were the only indicators of site age for their sites, because diagnostic artifacts were 
not recovered from them.  There were seventeen additional absolute dates which were unassociated 
with diagnostic artifacts of the periods to which they belonged, though other dates from these sites 
were associated with diagnostic artifacts of their periods (six from Annasnappet Pond; two each from 
Bassett Knoll, Keith Farm, and Rozenas Farm; and one each from Bassett, First Light 1, Riverside 7, Route 
44 S3 Locus 1, and Route 44 S3 Locus 2). 
A total of 212 of the sites (33.2%) have yielded potentially diagnostic artifacts:  projectile points, 
ceremonial blades, perforators made on reworked points, steatite or ceramic vessels, ground stone 
tools, etc.  These have been somewhat helpful in assigning sites to specific ages; but, as at the Little 
League Site, they may represent multiple occupations at a site, which may or may not correspond to the 
features from which radiocarbon dates were taken at the 28 sites where absolute dates were obtained.  
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Figure 15D.3 shows the temporal distribution of diagnostics by percentage of the total, as compared 
with that of radiocarbon dates: 
 
Figure 15D.3: Distribution of Sites with Diagnostic Artifacts (Blue) as Compared with Dates (Red) 
 
There was insufficient information available on the MHC site forms to determine this in most cases.  As 
noted in Chapter Fourteen, only ten diagnostic artifacts were recovered from dated features at the Little 
League Site, and these did not always neatly correspond with the absolute dates from those features.   
On average, sites containing diagnostic artifacts had 4.4 types, with the range running from 1 to 37.  
However, 45.5% of the sites containing diagnostics had only one type, while only 11.4% had ten or more 
types.   
The most obvious disparities between the two sets of data are in the Late Archaic, for which there is a 
far higher percentage of sites with diagnostic artifacts than sites with dates, and in the Late Woodland, 
where the reverse is the case.  In part, the former is probably due to the dominance of Small Stemmed 
points (95 sites), which, as noted in Chapter Seven, originated in the Late Archaic period but continued 
throughout the Transitional Archaic and Early Woodland, and probably beyond (Filios 1983).  However, 
unlike the procedure used in Chapter Twelve for calculating distributions, these points have been 
counted in all three periods – as have Neville, Neville Variant, Merrimack, Otter Creek, and Stark points 
and drills, and semi-lunar knives and U-based knives, for both Middle Archaic and Late Archaic; Orient 
Fishtails for both Transitional Archaic and Early Woodland; and pottery for all three Woodland periods, 
since its type was often unspecified.  This could account for the elevated number of Late Archaic sites.  
This also could be due in part to the greater variety of diagnostic types potentially attributable to the 
Late Archaic (27) as compared with those attributed to the Late Woodland (9), because sites which 
contained more than one diagnostic type assigned to the same period were counted multiple times.   
The maximum number of phases found at a site, based upon both absolute dates and diagnostic 























Figure 15D.4:  Number of Phases per Site 
As shown in Figure 15D.5, surface collection was the most frequent source of information on sites for all 
periods except the Contact period.  Data Recoveries are equally frequent for the Early Archaic and 
Middle Woodland periods, and far exceed all other levels of investigation for the Contact period.  They 
are only exceeded by Locational Surveys for the Late Archaic period.  Locational Surveys are slightly 
exceeded by Site Examinations for the Early Archaic, Middle Woodland, and Contact periods.   Surface 
collection, Locational Surveys, and Historical Research all have the same low frequency (6.7% of the 
total) for the Contact period. 
 
Figure 15D.5:  Levels of Investigation and Time Periods 
The discussion which follows covers each of the nine periods detailed in Chapter Fourteen.  No attempt 
was made to investigate the distribution of post-Contact materials at strictly Euro-American sites within 




There are only seventeen sites with diagnostic artifacts (Clovis-like, Eden, and Hardaway-Dalton 
points) and only one absolute (TL) date of 9300+270 B.P. from this period, representing what is 
mostly likely a low population density of highly mobile peoples.  No examples of these items 
were found at the Little League site.  The type descriptions can be found in Boudreau (2016:16-
25,31).  Their distribution is shown in Figure 15D.6: 




Figure 15D.6:  Distribution of Paleo-Indian Temporal Diagnostics 
 
 
Figure 15D.7:  Regional Paleo-Indian Sites 
Clovis-like points were found only at Wapanucket-3 and -8 in the Wapanucket cluster, and at the 
Rebell site in the River’s Edge cluster.  Only one of the sites, Rebell, had a combination of two 
diagnostic points (Clovis-Like and Hardaway-Dalton), and the sole thermoluminescent date was 
actually taken from a segment of a heat-treated Clovis-like point from the Wapanucket-8 Site 
(Robbins 1981:290). However, six of the nine clusters already had occupations:  Wapanucket (4), 
Titicut/Fort Hill (3), Bridgewater State (1), Central Middleborough (1), River’s Edge (1), and 
Route 44 (1), and these contain eleven of the seventeen sites (76.5%), the highest percentage 
within clusters prior to the Contact period.  One of the other four sites (Elm St. #1) is located 
about 6 km north-northwest of the Titicut/Fort Hill cluster; one (Fuller St.) is about 2.5 km north 
of the Route 44 cluster; one (Turkey Swamp) is about 4.5 km further to the north; and one 
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(Annasnappet Pond) is on the eastern edge of the catchment area.    There is a strong tendency 
for the use of exotic lithic materials, probably representing high social mobility, with temporary 
“marshalling camps” concentrated at key locations (Dincauze 1996). 
 
Early Archaic: 
The number of sites of this phase is nearly double that of the Paleo-Indian phase (31), and they 
were found in five of the six clusters previously occupied:  Wapanucket (7), Titicut/Fort Hill (6), 
Central Middleboro (5), Bridgewater State (2), and River’s Edge (1), minus the Route 44 cluster.   
These constitute 66.7% of the Early Archaic sites.  No new clusters were occupied.  Nine of the 
sites are outside of clusters, including Annasnappet Pond, Turkey Swamp, and Fuller St., which 
had Paleo-Indian occupations as well.  The other sites outside of clusters are located on the 
edges of the catchment area, to the west (Bassett Knoll, Double P), to the east (Thomas, 
Nesralla’s Nursery Farm), and to the south (Snipatuit Brook, Sargasso Sea), suggesting a slightly 
greater dispersion of population beyond the margins of the clusters.  There is a concentration of 
sites containing Bifurcate Base points on the main stem of the Taunton River, which has been 
noted previously in the literature (Hallaren 1987, Johnson 1993), including the sites in the 




Figure 15D.8:  Regional Early Archaic Sites 
There are ten radiocarbon dates from this phase, from six sites (Annasnappet Pond, Bassett 
Knoll, Double P, Plymouth Street, Wapanucket-8, and the Little League Site), whose uncalibrated 
means range from 8670 to 7840 B.P.  The distribution of diagnostic projectile point types is 
shown in Figure 15D.9: 
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Type # of Sites 
Bifurcate Base 19 
Hardaway-Dalton 7 
Kirk Corner-Notched 2 
Kirk Stemmed 4 
Figure 15D.9:  Distribution of Early Archaic Temporal Diagnostics 
There is slightly more diversity of types than in the Paleo-Indian phase, with 19 sites having only 
one type (or date) present (the Bassett Knoll dates are not reported to be associated with 
diagnostics of this phase); seven sites with two diagnostics, and one site, Plymouth Street, with 
a date plus two diagnostics.  No Kirk Corner-Notched points were found at the Little League site, 




This stage marks a significant expansion in both the number and diversity of sites, with a total of 
78 having diagnostics or dates assignable to them.  Four of these sites (Annasnappet Pond, 
Double P, the Little League Site, and Plymouth Street) yielded a total of fifteen radiocarbon 
dates, with uncalibrated means ranging from 7820 to 6120 B.P.   As noted above, Neville, Neville 
Variant, Stark, Otter Creek, and Merrimack points, and the drills fashioned from them, could 
equally belong to Late Archaic occupations, as could semi-lunar knives and U-based knives (the 
latter may be Neville or Stark point preforms) and winged atl-atl weights.  Kirk Corner-Notched 
and Kirk Stemmed points carry over from the Early Archaic.  Only Snappet points and oval atl-atl 
weights are apparently limited to this phase.  The distribution by type is given in Figure 15D.9.  
In addition to the larger number of types potentially present in this phase, there is also a much 
wider diversity at individual sites.  While a slim majority of sites (44) display only a single 
diagnostic type, there are 15 sites with two types (or dates), six with three, four with four, five 
with five, four with six, and three with seven types present.  No Otter Creek points or oval atl-atl 
weights were found at the Little League site, but the type description for Otter Creeks can be 
found in Boudreau (2016:60-63).  Oval atl-atl weights appear to be the earliest of the type series 
(Fowler 1963) and are restricted to this period; however, two winged atl-atl weights were found 
at Annasnappet Pond in direct association with two Neville points and Middle Archaic 
radiocarbon dates (Doucette and Cross 1997). 
Type # of Sites 
Kirk Corner-Notched 2 
Kirk Stemmed 4 
Merrimack 26 
Merrimack Drill 1 
Neville 40 
Neville Drill 8 
Neville Variant 24 
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Otter Creek 9 
Oval Atl-Atl Weight 2 
Semi-Lunar Knife 13 
Snappet 3 
Stark 38 
Stark Drill 4 
U-Base Knife 3 
Winged Atl-Atl Weight 5 
Figure 15D.10:  Distribution of Middle Archaic Temporal Diagnostics 
 
  
Figure 15D.11:  Regional Middle Archaic Sites 
Middle Archaic sites are found in eight of the nine clusters, excepting only Long Pond 
Southwest, as shown in Figure 15D.12: 
Cluster Name # of Sites 
Bridgewater State 2 
Central Middleboro 14 
Long Pond Southwest 0 
Poquoy Brook 1 
River's Edge 3 
Route 44 2 






In Cluster 43 
% In Cluster 55.1% 
Figure 15D.12:  Middle Archaic Sites in Clusters 
The largest number of the sites in clusters is in the Central Middleboro cluster (32.6%), and this 
represents a greater dispersion of sites within the cluster as well as its emergence as the 
dominant cluster within the catchment area, a position it would retain to the end of the pre-
Contact period.   The Wapanucket (23.3%) and Titicut/Fort Hill (20.9%) clusters retained their 
importance, but they did not expand geographically as much as the Central Middleboro cluster 
did starting at this time.  There is also a slightly greater dispersion of sites outside of clusters. 
 
Late Archaic: 
As noted in Chapter Fourteen, this phase is thought of by most regional archaeologists as the 
climactic optimum, on the basis of environmental data as well as a massive expansion in both 
the number of sites and the diversity of artifact types assignable to the period.  In the catchment 
area, there are a total of 164 sites, more than double that of the Middle Archaic and the highest 
frequency in the entire pre-Contact sequence.  These include sixteen sites (Annasnappet Pond, 
Bridge Street 2, Cajewaters, East Taunton Industrial Park, Keith Farm, the Little League Site, 
Muttock-Pauwating, Plymouth Street, Riverside 3, Riverside 7, Sargasso Sea, Titicut, Turkey 
Swamp, Wapanucket-3, Wapanucket-6, and Wapanucket-8) which yielded a total of 36 
radiocarbon or OSL dates, with uncalibrated means ranging from to 5770 to 3700 B.P.  Only the 
date from Riverside 7 is not reported to be associated with any diagnostic artifacts of this 
period.   The distribution of diagnostic types is shown in Figure 15D.13: 
 
Type # of Sites 
Adze 8 
Alsop Meadows 1 
Axe 16 
Beekman Triangle 17 
Brewerton Eared Triangle 5 
Brewerton Eared-Notched 17 
Brewerton Side-Notched 32 
Classic Plummet 9 
Eared Drill 3 
Gouge 12 








Neville Drill 8 
Neville Variant 24 
Otter Creek 9 
Semi-Lunar Knife 13 
Small Stemmed 95 
Squibnocket Triangle 71 
Stark 38 
Stark Drill 4 
Sylvan Side-Notched 3 
T-Base Drill 8 
U-Base Knife 3 
Vosburg 9 
Winged Atl-Atl Weight 4 
Figure 15D.13:  Distribution of Late Archaic Diagnostics 
 
 Figure 15D.14:  Regional Late Archaic Sites 
No adzes, axes, classic plummets, eared drills, ground slate points, Koens-Crispin points, Neville 
drills, Stark drills, or Sylvan Side-Notched points have been found at the Little League site.  
Descriptions of the points may be found in Boudreau (2018:57-59,88,89,150) or Funk 
(1966:156); the other tools may  be found in  Fowler (1963). 
 
The sites of this period are widely scattered throughout the catchment area, and for the first 




Cluster Name # of Sites 
Bridgewater State 5 
Central Middleboro 35 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 4 
Route 44 5 




In Cluster 84 
% In Cluster 51.2% 
Figure 15D.15:  Late Archaic Sites in Clusters 
 
The dominance of the Central Middleboro cluster increased to 41.2%, at the expense of the 
Titicut/Fort Hill (15.5%) and Wapanucket (14.3%) clusters.  No other clusters contained more 
than 7.1% of the sites.  Sites outside of clusters were very widely dispersed, possibly reflecting a 
tendency to move to less favored locations as a form of social spacing, as documented from this 
period throughout southern New England (Hoffman 1985).  The Late Archaic is the only period 
for which sites with only one diagnostic or date are not in the majority (47.2%).  The scale of this 
diversity is presented in Figure 15D.16: 
 



















Whatever typological variability really meant to the residents at this time, it appears that it does 
not represent any form of ethnic identification, as multiple different variants of the same tool 
type often co-occurred at the same site. 
 
Transitional Archaic 
This phase was second only to the Late Archaic in the number of sites attributable to it (125).  
Ten of these sites (Annasnappet Pond, Leonard-1, the Little League site, Muttock-Pauwating, 
Plymouth Street, Riverside 2, Riverside 3, Route 44 S3 Locus 1, Route 44 S7 Locus 2, and 
Wapanucket-8) yielded 29 radiocarbon or TL dates from this period, whose uncalibrated means 
range from 3665 to 2740 B.P.  Only the date from Leonard-1 is unassociated with any diagnostic 
artifacts of this period.   The distribution of diagnostic types is shown in Figure 15D.17: 
Type # of Sites 
Atlantic 34 
Atlantic Drill 1 
Ceremonial Blade 7 
Clumsy Plummet 10 
Coburn Stemmed 4 
Genesee 6 
Normanskill 4 
Orient Fishtail 29 
Poplar Island 1 
Small Stemmed 95 
Steatite 13 
Susquehanna Broad 17 
Wayland Notched 14 
Figure 15D.17:  Distribution of Transitional Archaic Diagnostics 
 
Despite the facts that Small Stemmed points are still counted as part of the diagnostic inventory, 
and that Orient Fishtails continued from this period into the Early Woodland phase, there is a 
marked reduction in the number of diagnostic types attributed to this period (13), and also in 
the diversity of types per site, as shown in Figure 15D.18.  Atlantic drills, ceremonial blades, 
Coburn Stemmed points, and Wayland Notched points were not found at the Little League site, 
but the type descriptions of the points may be found in Boudreau (2008:104-106,128-145).  The 
latter three were associated with this phase by Dincauze (1968), while the sole example of an 
Atlantic drill in the inventory (from Plymouth Street) was probably worked down from an 
Atlantic point.  Ceremonial blades are associated with burials, which were not recovered at the 
Little League site.  They were particularly prominent in burials at the Wapanucket sites (Robbins 
1980).  To date, Poplar Island points have only been recovered within the catchment area from 
the Little League Site, but they are documented in dated Transitional Archaic contexts from the 














Figure 15D.18:  Diversity of Types at Individual Transitional Archaic Sites 
 
 Figure 15D.19:  Regional Transitional Archaic Sites 
As in the Late Archaic, sites of this period were found in all nine clusters, as shown in Figure 
15D.20: 
Cluster Name # of Sites 
Bridgewater State 9 
Central Middleboro 31 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 3 
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Route 44 4 




In Cluster 73 
% In Cluster 58.4% 
Figure 15D.20:  Transitional Archaic Sites in Clusters 
The Central Middleborough cluster retained its dominance (42.5%), with corresponding slight 
reductions in the number of sites in the Titicut/Fort Hill and Wapanucket clusters (12.3% each).  
The Bridgewater State cluster rose to the same number of sites as these (12.3%), but no other 
clusters contained more than 5.5% of the sites.  As in the Late Archaic period, sites outside of 
clusters were widely scattered throughout the catchment area. 
 
Early Woodland: 
This phase saw a slight decline in the total number of sites attributable to it (115).  Twelve of 
these sites (Annasnappet Pond, Bassett, Bassett Knoll, the Middleborough Little League site, 
Muttock-Pauwating, Plymouth Street, Pond Cemetery, Ridge 1, Riverside 2, Riverside 8, Route 
44 S6 Locus 2, and Route 44 S8 Locus 1) yielded a total of fifteen radiocarbon dates, with 
uncalibrated means ranging from 2660 to 1940 B.P.  The dates from Pond Cemetery and Ridge 1 
were unassociated with any diagnostic artifact types from this period.   
The diagnostic types for this period are shown in Figure 15D.21: 






Meadowood Drill 2 
Orient Fishtail 29 
Rossville 18 
Small Stemmed 95 
Figure 15D.21:  Distribution of Early Woodland Diagnostics 
This represents a further decline in the total number of diagnostic types (8), even though Small 
Stemmed points and Orient Fishtails carried over from the preceding periods.  There is some 
evidence to the effect that ceramics were innovated in the Northeast as early as the Transitional 
Archaic period (Hoffman 1998), but they have not been included in that period.   Adena points, 
gorgets, and Meadowood points have not been found at the Little League site, but are generally 
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associated with “Adena” cultural influence from the Midwest (Ritchie 1981).  Adena and 
Meadowood points are described in Boudreau (2018:110-112). Meadowood drills recovered 
from the Little League site and Fort Hill were probably worked down from points of that style. 
Once again, all nine clusters contained sites, as shown in Figure 15D.22: 
Cluster Name # of Sites 
Bridgewater State 6 
Central Middleboro 27 
Long Pond Southwest 1 
Poquoy Brook 3 
River's Edge 3 
Route 44 3 




In Cluster 65 
% In Cluster 56.5% 
       Figure 15D.22:   Early Woodland Sites in Clusters 
The proportions in the Central Middleboro (41.5%), Wapanucket (13.8%), and Titicut/Fort Hill 
(13.8%) clusters remained about the same as in the preceding two periods, but that in the 
Bridgewater State cluster dropped to 9.2%.  No other clusters had more than 6.2%.  While the 
percentage of sites outside of clusters increased only slightly from the preceding period (43.5%), 
their distribution across the catchment area is much more dispersed, especially in its eastern 
and northeastern portions, as shown in Figure 15D.23.  Some researchers (e.g. Concannon 1993) 
have suggested that there was an actual population decline during this phase in southern New 
England.  This may not have been the case for the catchment area, as there appears to have 
been no retreat at this time from the more dispersed sites back to the old, familiar clusters. 
 
Middle Woodland: 
This period saw a sharp decline in the total number of sites attributable to it (59, only slightly 
more than half of the preceding period).  In part this is due to the fact that Small Stemmed 
points were no longer counted as belonging to this period, though there may be a few cases in 
which they lingered on even into the Contact period (Waller 2016).  Nine sites (Annasnappet 
Pond, Bassett, Bassett Knoll, First Light 1, Keith Farm, the Middleborough Little League, 
Muttock-Pauwating, Plymouth Street, and  Riverside 2) yielded seventeen radiocarbon dates, 
whose uncalibrated means ranged from 1860 to 1209 B.P.  The dates from First Light 1 and Keith 
Farm were not associated with any diagnostic artifact types assigned to this period.  The 




 Figure 15D.23:  Regional Early Woodland Sites 
 
Type # of Sites 
Ceramics 20 
Fox Creek Lanceolate 15 
Fox Creek Stemmed 12 
Greene 16 
Jack's Reef Corner-Notched 14 
Jack's Reef Pentagonal 12 
Port Maitland 1 
Figure 15D.24: Distribution of Middle Woodland Diagnostics 
The number of diagnostic types remained about the same as for the Early Woodland (7).  Fox 
Creek  Stemmed, Jack’s Reef Pentagonal, Greene, and Port Maitland points have not been found 
at the Little League site, but type descriptions of the first three may be found in Boudreau 
(2016:117-121), while Port Maitland points are described in the appendix of the 1981 revision of 
Ritchie’s (1971) typology manual.   
The Long Pond Southwest cluster has no diagnostics from this period (because the only 
diagnostics found there were a Small Stemmed point and a Susquehanna Broad point from the 
Washburn Field site at the southern edge of the cluster), but all of the other clusters do, as 
shown in Figure 15D.25: 
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Cluster Name # of Sites 
Bridgewater State 1 
Central Middleboro 18 
Long Pond Southwest 0 
Poquoy Brook 1 
River's Edge 1 
Route 44 1 




% In Cluster 64.41% 
      Figure 15D.25:  Middle Woodland Sites in Clusters 
 
Figure 15D.26:  Regional Middle Woodland Sites 
 
The Central Middleboro cluster increased its dominance (47.5%), with somewhat elevated 
percentages from the Wapanucket (23.7%) and Titicut/Fort Hill (15.8%) clusters).   No other 
cluster had more than 2.6% of the total.  A higher percentage of sites were located within 
clusters (64.4%), and sites outside of clusters were similarly thinly distributed as in the Early 
Woodland period.  If there actually was a population decline such as posited for the Early 





This phase saw a modest increase in the total number of sites attributable to it (79).  A total of 
thirteen sites (Annasnappet Pond, Bassett Knoll, Casino 1, Keith Farm, the Middleborough Little 
League site, Muttock-Pauwating, Riverside 1, Riverside 3, Riverside 4, Riverside 7, Riverside 11, 
Route 44 S3 Locus 2, and Route 44 S6 Locus 2) yielded 43 radiocarbon dates, whose uncalibrated 
means ranged from 1190 to 400 B.P.  In addition, there was one date based on the astronomical 
observation of the excursion of Polaris from the Calendar site in Lakeville (Leonard 2010).  It was 
directly associated with numerous stone structures, but not with any diagnostic artifacts.  The 
three dates from Annasnappet Pond and the dates from Casino 1, Keith Farm, and Route 44 S3 
Locus 2 were also unassociated with any diagnostic artifact types from this period.  The 
diagnostic artifact types are shown in Figure 15D.27:  
Type # of Sites 
Bone Awl 2 
Celt 7 
Ceramics 20 
Hand Spade 2 
Hatchet 1 
Leaf Knife 11 
Levanna 21 
Madison 5 
Steatite Pipe 2 
Stem Hoe 2 
Figure 15D.27: Distribution of Late Woodland Temporal Diagnostics 
This is about the same number of diagnostic types as for the preceding two periods (9).  Bone 
awls, hand spades, hatchets, leaf knives, and steatite pipes have not been found at the Little 
League site.  Descriptions of them may be found in Fowler (1963, 1966). 
This brings into question the issue of whether horticulture was of importance during the latter 
part of the pre-Contact sequence in the catchment area.   Evidence for horticulture as a major 
contributor to the diet does not appear to antedate the Late Woodland period in southern New 
England.  While some indigenous plants may have been adapted to cultivars as early as the Late 
Archaic, true cultigens do not appear to have entered prior to ca. 1100 B.P. (for maize) or even 
later (ca. 500 B.P. for beans) (Hart 2016). Tools associated with horticulturalism (hoes, spades) 
are known from only four sites in the catchment area (Benson Pond, the Little League Site, 
Seaver Farm, and Wapanucket-6), and they could well have been used for excavating pit 
features rather than for horticulture.  Cultigens (maize kernels) have been reported from only 
the Seaver Farm site (Dodge 1962), which also had Contact period recoveries.  This suggests that 
at least in this interior area horticulture was not a significant factor prior to European contact.  
The entire Fall 1998 issue of the Bulletin of the Massachusetts Archaeological Society was 
devoted to the question of where the Late Woodland villages of southern New England, such as 
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were reported and mapped by Samuel de Champlain along the coast during his voyage of 1604-
1607 (1632), might be located.  In his approach to this problem, focused  on the Swift site in 
Acushnet, about 8 km south of the catchment area, Thorbahn (1988:56) concluded, 
It is possible that in the Woodland period, land use was based on wild plants and game 
obtained by small, widely dispersed and highly mobile groups.  If domesticated crops 
were used, they may have played a minor part in the economy, and semi-permanent 
villages may not have appeared until after European contact. 
This appears to be substantiated by the evidence from the catchment area.  The Little League 
Site was apparently abandoned at some point during this period, and perhaps its residents 
moved 2,5 km downstream to the Muttock-Pauwating site, which, given a large number of post-
mold defined houses of this phase, may have been a more nucleated village. 
Figure 15D.28:  Regional Late Woodland Sites 
 
The eight clusters occupied during the Middle Woodland retained their representation in the 
Late Woodland period, as shown in Figure 15D.29: 
Cluster Name # of Sites 
Bridgewater State 1 
Central Middleboro 24 
Long Pond Southwest 0 
Poquoy Brook 2 
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River's Edge 1 
Route 44 3 




In Cluster 49 
% In Cluster 62.0% 
                       Figure 15D.29:  Late Woodland Sites in Clusters 
The dominance of the Central Middleboro cluster increased to its highest level (49.0%), with 
corresponding declines in the frequency of sites in the Wapanucket (20.4%) and Titicut/Fort Hill 
(12.2%) clusters.    No other clusters had more than 6.2% of the sites from this period.  Sites 
outside clusters were dispersed similarly to those of the Middle Woodland period. 
 
Contact: 
Indigneous occupations show a drastic reduction in the total number of sites attributable to this 
phase, to only fifteen – the same as for Paleo-Indian.  Four of these sites (Annasnappet Pond, 
Casino 2, Muttock-Pauwating, and Rozenas Farm #3) yielded a total of seven radiocarbon dates, 
none of which was associated with any diagnostic artifacts of this phase.  Their uncalibrated 
means range from 320 to 190 B.P.  There are only three sites from this period (74 East Grove 
Street, Rozenas Farm #3, and Betty’s Neck) which have no evidence of previous occupations.   
This is also a reduction in the total number of diagnostic types (5) from the preceding periods.  
None of these types have been recovered from the Little League site, which may be indicative of 
site abandonment in (or prior to) this period.   As shown in Figure 15D.31, only the Central 
Middleborough, Tititcut/Fort Hill, and Wapanucket clusters retained sites, along with only four 
isolated sites in non-cluster areas (Annasnappet Pond, Rozenas Farm #3, Robbins Pond, and  
Betty’s Neck).  The Central Middleboro cluster was reduced to only 25.0% of the total, a level 
 
Type # of Sites 
Beads 2 
Copper Cut-Out Points 4 
Crucifixes 1 
Gunflints 4 
Inhumation Burials 3 
House Structures 2 




 Figure 15D.31:  Regional Contact Period Sites 
not seen there since the Paleo-Indian period, while Wapanucket (41.7%) and Titicut/Fort Hill 
(33.3%) increased to their highest levels.  The latter cluster included an actual fort (hence the 
site name), perhaps built to protect the line of the Taunton River from incursions from 
indigenous Massachusett groups to the north (Dodge 1953).  This suggests a retreat to old, 
familiar places, even within clusters -- Annasnappet Pond is also a long-occupied site.   For 
whatever reasons, the Little League site was apparently not one of these places.  A description 
of copper cut-out points may be found in Boudreau (2018:126). 
This massive reduction in the number and diversity of sites is without doubt a reflection of the 
virgin soil epidemics which devastated indigenous populations in the region starting in 1616 and 
continuing at intervals throughout the Contact period.  The exact pathogen which caused the 
1616-1619 epidemic has not been conclusively established (but see Marr and Cathey 2010), but 
the 1633 epidemic is known to have been smallpox (Bradford 1634), contracted by English 
sailors at home and made transmissible to North America by the invention of ocean-going ships 
capable of making the transatlantic voyage in less than 20 days, the incubation period for this 
disease (Cronon 1983).  Colonial accounts of the devastation wrought by these epidemics often 
attributed them to divine intervention, clearing the land of its indigenous inhabitants and 
opening it for them to settle (Silva 2011).  The presence of European trade goods at some of 
these sites indicates that European technology (and ideology, in the form of a crucifix at 
Wapanucket-4) was also being transferred to the surviving indigenous populations in the area.   




Diversity pi ea ma la ta ew mw lw co 
1 88.2% 70.4% 54.3% 47.2% 60.7% 63.2% 56.4% 68.9% 66.7% 
2 11.8% 25.9% 18.5% 19.5% 15.6% 20.2% 25.5% 17.6% 26.7% 
3   3.7% 7.4% 11.3% 11.5% 7.9% 7.3% 4.1% 6.7% 
4     4.9% 6.9% 4.9% 2.6% 5.5% 8.1%   
5     6.2% 1.9% 2.5% 4.4% 3.6% 1.4%   
6     4.9% 1.3% 0.0% 1.8% 1.8%     
>7     3.7% 11.9% 4.9%         
Figure 15D.32:  Percentage of Diversity for Sites, All Periods 
This distribution tracks closely by rank with the total number of sites for each period, as shown in Figure 
15D.33.  The only significant deviations are in the Middle and Late Woodland periods, when the rank of 
the number of sites fluctuated much more widely than did the diversity rank, first above it and then 
below it. 
 
Figure 15D.33: Ranking of Diversity (red) vs. Number of Sites (blue) 
A total of 223 site reports (60.4%) provided evidence of the total number of recoveries, though it is not 
always clear whether this includes only artifacts, or only artifacts and debitage, or organics and fire-
cracked rock.  The average number of recoveries per period was calculated by dividing the total by the 
number of periods represented, under the assumption that the recoveries would be evenly divided 
among the periods.  This is not likely to have been the case, as shown for the Little League site in 
Chapter Fourteen, but in the absence of reliable estimates from each site it is at least a rough indicator 
of component intensity. As shown in Figure 15D.34, sites with high numbers of occupational periods also 









9 3 3,848.22 100.0% 
8 6 1,369.98 66.7% 
7 10 3,400.33 60.0% 
6 11 178.35 27.3% 
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5 20 80.09 26.3% 
4 30 187.00 13.3% 
3 42 54.30 9.5% 
2 22 27.34 4.5% 
1 79 27.32 0.0% 
Total 223 195.50   
Figure 15D.34:  Average Recoveries per Period of Occupation 
However, as the rightmost column shows, there was a strong tendency for the sites with the highest 
number of recorded components to be from Data Recovery operations, which may have biased the 
results.  On the other hand, it may certainly be argued that sites which showed high recovery rates in 
earlier levels of investigation would more likely have been selected for Data Recovery. 
The next three sections of this chapter explore correlations among the three independent variables of 
environmental placement, site function, and age.   This is where site catchment analysis can provide 
valuable insights for predictive modeling. 
E.  Correlations of Environmental and Site Functional Data: 
As noted in Section C of this chapter, there are 563 sites (88.1% of the total) for which at least one 
function has been recorded.  All of them have recorded environmental parameters.  This section 
describes their distribution with respect to the eight parameters described in Section A, using the two-
letter codes for functions displayed in Chapter Twelve.  This data may help to predict what types of sites 
are likely to be located in specific environmental zones.  As noted in Section C of this chapter, the 
distribution of ceremonial sites with portable items (cp) has been separated from that of sites with 
structures (cs) – with only three sites having both. 
Elevation:  Figure 15E.1 shows the distribution of elevations by function, and compares them 
with the total from the entire data set.  The increments are again in feet, not meters: 
Elevation (ft) 0-50 50-100 100-150 >150 
bp 19 24 6 0 
bu 42 56 16 0 
cp 16 40 9 1 
cs 8 29 21 2 
ex 12 22 3 0 
fi 26 42 6 1 
ha 3 11 0 0 
hp 32 45 18 0 
hu 69 118 19 0 
pl 19 28 7 0 
tm 126 213 62 3 
tr 21 35 5 1 
ww 18 30 6 0 
Whole Set 191 336 107 5 
Figure 15E.1:  Elevations for Functions 
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For the most part, the distributions by percentage for each function are close to that of the 
whole set.  However, ceremonial sites were somewhat less likely to be found in the 0-50 feet 
above sea level range (20.6%, as compared to the set average of 29.9%); and habitation sites 
were much more frequently found in the 50-100 foot range (78.6%, as compared to the set 
average of 52.6%) and were absent from the 100-150 foot range (0.0%, as compared to 16.7% 
for the set).  This correlates well with a characterization of indigenous site functions provided by 
Rolf Cachat-Schilling (2018) into low-lying village areas and adjacent resource procurement 
areas, surrounded by uplands which were used as hunting range and as sacred space (ehenda  
tawundin).   However, even when sites with portable ceremonial items and structures are 
separated, their distribution by elevation is similar, with slightly more portable items (1.4 times 
as many) in the 50-100 foot range and considerably more structures (2.3 times as many) in the 
100-150 foot range. 
Distance to Nearest Water:  Figure 15E.2 shows the distribution of distances to water by 
function, compared with the total from the entire data set: 
D to Water 0-100 100-250 250-500 >500 
bp 27 15 5 2 
bu 60 39 10 5 
cp 24 22 16 4 
cs 21 16 18 5 
ex 17 17 2 1 
fi 42 24 6 3 
ha 6 8 0 0 
hp 51 28 13 3 
hu 116 62 24 4 
pl 28 20 4 2 
tm 212 105 64 23 
tr 30 22 8 2 
ww 27 22 5 0 
Whole Set 328 178 99 34 
Figure 15E.2:  Distances to Water for Functions 
Sites in the 0-100 meter and >500 meter distance ranges were distributed close to the set 
average of 51.3% for all functions.   Frequencies of excavating, habitation, and woodworking 
sites in the 100-250 meter distance range were well above the set average of  27.9% (45.9%, 
57.1%, and 40.7%, respectively), and those of excavating and habitation sites in the 250-500 
meter distance range were correspondingly well below the set average of 15.5% (5.4% and 
0.0%, respectively).  Ceremonial sites in the 250 – 500 meter distance range were well above the 
set average (27.0%).  Once again, when portable ceremonial items and structures are separated, 
their distribution by distance to water is similar, with slightly more portable items in the 0-100 
meter and 100-250 meter ranges. 
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Water Resource Type:   Figure 15E.3 shows the distribution of sites by function with respect to 
the types of nearest water resources: 
Water Type Brook Headwater Lake/Pond River Swamp 
bp 5 7 11 16 10 
bu 15 14 23 38 24 
cp 18 4 13 20 4 
cs 5 7 8 11 29 
ex 5 1 10 12 9 
fi 7 2 23 25 18 
ha 1 0 5 3 5 
hp 14 10 18 31 22 
hu 24 23 46 64 49 
pl 3 6 13 19 13 
tm 63 58 72 93 118 
tr 8 4 14 24 12 
ww 5 4 14 19 12 
Whole Set 87 85 129 147 191 
Figure 15E.3:  Nearest Water Resources for Functions 
Sites of all functions were close to the set average of 13.6% for brooks.  Frequencies for 
excavating, fire-using, and habitation sites were well below the set average of 13.3% for 
headwater streams (2.7%, 2.7%, and 0.0%, respectively), and those of fire-using and habitation 
sites were well above the set average of 20.2% for lakes and ponds (30.7% and 35.7%, 
respectively).  Frequencies for butchering, plant processing, trade, and woodworking sites were 
well above the set average of 23.0% for proximity to rivers (33.3%, 35.2%, 38.7%, and 35.2%, 
respectively).  Frequencies for trade sites were correspondingly lower than the set average of 
29.9% for swamps (19.4%).  Sites with portable ceremonial items were significantly more likely 
to be adjacent to brooks (29.5%) and rivers (32.8&), while sites with structures were significantly 
more likely to be adjacent to swamps (48.3%). 
 
Stream Rank:     Figure 15E.3 shows the distribution of sites by function with respect to stream 
rank, which as noted in Section B of this chapter does not exceed 4 in the catchment area: 
Stream Rank 1 2 3 4 
bp 24 8 8 9 
bu 54 18 28 14 
cp 23 8 28 7 
cs 39 8 10 3 
ex 16 7 11 3 
fi 35 12 22 6 
ha 6 5 2 1 
hp 45 14 25 11 
hu 93 39 57 17 
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pl 22 11 13 8 
tm 224 62 95 23 
tr 25 9 24 4 
ww 27 7 14 6 
Whole Set 347 122 130 40 
Figure 15E.4:  Stream Ranks for Functions 
Frequencies for excavating, habitation, plant-processing, and trade sites were significantly lower 
than the set average of 54.3% for Rank One streams (43.2%, 42.9%, 40.7%, and 40.3%, 
respectively).   Frequencies for habitation sites were correspondingly higher than the set 
average of 19.1% at Rank Two streams (35.7%), and frequencies for trade sites were 
correspondingly higher than the set average of 20.3% at Rank Three streams (38.7%).  Bone-
working sites were more frequent than the set average of 6.3% at Rank Four streams (18.4%).  
Sites with portable ceremonial items were significantly more frequent at Rank Three streams 
(42.4%), while those with structures were significantly more frequent at Rank One streams 
(65.0%). 
 
Environmental Setting:  The distribution by function is given in Figure 15E.5: 
 
Env. Setting Hilltop Island Plain Shore Slope Valley 
bp 15 0 6 10 12 6 
bu 23 0 20 25 26 20 
cp 14 0 10 8 25 9 
cs 24 0 5 6 13 12 
ex 6 0 6 6 11 8 
fi 16 0 14 16 16 13 
ha 4 0 2 3 2 3 
hp 16 0 19 19 26 15 
hu 42 2 34 42 50 36 
pl 12 0 16 10 9 7 
tm 75 1 66 79 124 59 
tr 11 0 10 11 19 11 
ww 13 0 9 10 11 11 
Whole Set 140 5 104 118 174 98 
Figure 15E.5:  Environmental Settings for Functions 
This parameter had the least amount of variances from the set averages among the functions.  
Sites on hilltops, islands, shores, and valleys did not differ significantly from those averages.  
Plant-processing sites on plains were somewhat more frequent than the set average of 16.3% 
(29.6%).  Habitation and plant-processing sites on slopes were somewhat less frequent than the 
set average of 27.2% (14.3% and 16.7%, respectively).   Sites with portable ceremonial items 
were more frequently located on slopes (37.8%), while those with structures were more 
frequently on hilltops (40.0%).  This may relate to the suggested use of these sites for 
astronomical observations, since they would provide broader viewscapes for watching the sky 
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(Ballard and Mavor 2010).  Leonard (2010) has demonstrated the existence of many apparent 
astronomical alignments at the Calendar site in Lakeville. 
Slope:  The average slopes for functions, calculated as before from the ranges provided in the 
USDA soil manuals (1969, 1978, 1981) and normalized to the four MHC categories, is shown in 
Figure 15E.6: 
Average Slope 0-5% 5-15% 15-25% >25% 
bp 32 16 1 0 
bu 64 50 0 0 
cp 29 34 3 0 
cs 8 46 5 1 
ex 22 14 1 0 
fi 43 31 1 0 
ha 6 8 0 0 
hp 60 33 1 1 
hu 118 84 3 1 
pl 28 26 0 0 
tm 265 134 4 1 
tr 32 28 2 0 
ww 27 27 0 0 
Whole Set 371 248 18 2 
Figure 15E.6:  Average Slopes for Functions 
At the 0-5% range, ceremonial sites and habitation sites are much less frequent than the site 
average of 58.1% (29.5% and 42.9%, respectively).  They are correspondingly more frequent at 
the 5-15% range than the site average of 38.8% (63.1% and 57.1%, respectively).  Woodworking 
sites are also more frequent at the 5-15% range (50.0%).  Sites with portable ceremonial items 
were much more frequent on 0-5% slopes (43.9%) than were sites with ceremonial structures, 
which had a strong tendency to be on 5-15% slopes (76.7%). 
 
Soil Fertility:  The relative fertility of the soils, also derived from the USDA manuals (1969, 1978, 
1981) and websites (2103), is given by function in Figure 15E.7: 




Infertile Pasturage Disturbed 
bp 14 23 5 6 1 
bu 38 45 9 20 2 
cp 20 24 4 18 0 
cs 13 8 19 20 0 
ex 11 18 4 4 0 
fi 23 34 5 13 0 
ha 3 10 0 1 0 
hp 23 38 17 16 1 
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hu 61 67 29 45 4 
pl 15 22 5 11 1 
tm 92 136 51 118 7 
tr 20 20 5 17 0 
ww 13 24 7 11 0 
Whole Set 153 178 107 189 12 
Figure 15E.7:  Soil Fertility for Functions 
Sites of all functions in agriculturally productive, naturally infertile, and disturbed soils are 
distributed close to the set average percentages.  However, bone-working, butchering,  
excavating,  fire-using, habitation, and hide-processing sites in low fertility soils have much 
higher frequencies than the set average of 27.9% (46.9%, 39.55, 48.6%, 45.3%, 71.4%, and 
40.0%, respectively), and  correspondingly lower frequencies than the site average of 29.6% for 
pasture lands (12.2%, 17.5%, 10.8%, 17.3%, 7.1%, and 16.8%, respectively).  Plant-processing 
and woodworking sites also have higher frequencies than the set average for low fertility soils 
(40.7% and 43.6%, respectively).  Sites with portable ceremonial items were more frequent in 
agriculturally productive (30.3%) and low fertility soils (36.4%), while sites with structures were 
more frequently in naturally infertile (31.6%) and pasturage soils (33.3%).  The last finding, 
combined with the above-mentioned tendencies for stone structure sites to be at higher 
elevations, at lower stream ranks, and on hilltops and slopes, is fully in concert with the 
environmental data for stone structure sites from the entire eastern seaboard of the U.S.  and 
Canada (Hoffman 2019a), and bolsters the strength of the argument against the claim by MHC 
and some other professional archaeologists (e.g. Ives 2015) that these sites were the result of 
colonial field clearance. 
Site Size:  As noted in Section C, only 233 sites have records of their size, and, of these, five sites 
lack reported functions.  The distribution by function is given in Figure 15E.8: 
Site Size 0-100 100-1000 1000-10000 >10000 
bp 1 9 12 4 
bu 7 16 17 6 
cp 10 7 9 8 
cs 0 0 2 1 
ex 4 5 13 4 
fi 5 12 25 4 
ha 2 3 4 3 
hp 3 12 16 5 
hu 9 19 25 9 
pl 3 6 10 5 
tm 108 59 49 9 
tr 13 7 12 5 
ww 2 8 4 5 
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Whole Set 111 59 49 13 
Figure 15E.8:  Site Sizes for Functions 
This is by far the most variable of the environmental parameters with regard to function.  All 
functions except for tool-making have lower frequencies at the 0-100 square meter range than 
the set average of 48.1%, while bone-working, butchering, and woodworking have higher 
percentages than the set average of 25.5% in the 100-1000 square meter range (36.0%, 35.6%, 
and 44.4%, respectively).  All functions except for ceremonialism, tool-making, and 
woodworking have higher percentages than the set average of 21.2% in the 1000- 10,000 square 
meter range; and ceremonialism, habitation, plant-processing, and woodworking have higher 
percentages than the set average of 5.2% in the >10,000 square meter range (20.6%, 18.2%, 
17.4%, and 22.2%, respectively).   Only three sites with ceremonial structures had site sizes 
listed, but these show a similar distribution as do those with portable ceremonial items. 
Figure 15E.9 provides a summary of these variances from the data set.  This was derived by calculating 
the standard deviation between the percentages of each function and those of the entire set across 
each of the environmental parameters.  Functions which deviated from the sample mean by more than 
20% are colored in blue; those which deviated by 10-20% are colored in green; those which deviated by 
less than 10% are colored in yellow.  As can be seen from this table, habitation sites deviated by at least 
10% for all environmental parameters except for environment type; excavating sites deviated on  the 
parameters of distance to water, fertility, and site size; ceremonial sites deviated on the parameters of 
average slope and site size; trade sites deviated on the parameters of stream rank and site size; bone-
working and fire-using sites deviated  on the parameters  of soil  fertility and site size; and butchering 
sites, hide-processing sites, hunting sites, plant-processing sites, and  woodworking sites deviated only 
on the parameter of site size.  Only tool-making had no deviations greater than 5% from the set average, 
possibly because these were the greatest in number and this may represent regression to the mean. 




Rank Env. Type Avg. Slope Fertility Size 
bp 0.05 0.04 0.06 0.07 0.04 0.05 0.12 0.27 
bu 0.04 0.05 0.06 0.05 0.03 0.03 0.09 0.19 
ce 0.07 0.09 0.03 0.05 0.05 0.19 0.02 0.13 
ex 0.06 0.11 0.07 0.07 0.04 0.01 0.13 0.23 
fi 0.05 0.05 0.09 0.06 0.03 0.02 0.11 0.25 
ha 0.16 0.17 0.10 0.11 0.07 0.12 0.23 0.18 
hp 0.03 0.02 0.05 0.06 0.03 0.03 0.08 0.24 
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hu 0.05 0.04 0.05 0.06 0.02 0.01 0.05 0.20 
pl 0.03 0.06 0.07 0.08 0.07 0.06 0.08 0.22 
tm 0.01 0.01 0.01 0.03 0.02 0.05 0.03 0.01 
tr 0.05 0.04 0.09 0.12 0.02 0.05 0.06 0.10 
ww 0.04 0.08 0.08 0.05 0.04 0.07 0.08 0.22 
 Figure 15E.9:  Relative Deviations from the Set Average of Each Function 
 
F.  Correlations of Environmental and Chronological Data: 
All excavated sites with either diagnostic artifacts and/or absolute dates were included in the analysis, 
as well as those for which there was only documentary research.  As noted in the Section D of this 
chapter, these constitute a total of 224 sites, or 35.1% of the total.  It is acknowledged that multi-
component sites may blur the results of correlation with the environmental data.  Three of them (Fort 
Hill, Titicut, and Annasnappet Pond) have diagnostics and/or dates from all nine temporal phases.  
Elevation:  The elevations above sea level by period are shown in Figure 15F.1: 
Elevation (ft) 0-50 50-100 100-150 >150 
pi 8 8 1 0 
ea 16 14 1 0 
ma 32 41 6 0 
la 67 84 14 0 
ta 42 71 12 1 
ew 40 66 10 0 
mw 16 39 3 0 
lw 21 52 5 0 
co 4 9 2 0 
Figure 15F.1:  Elevations by Period 
The distribution clusters closely around the mean in all periods; the mean for this group of sites 
is 66.7 feet above sea level, slightly lower than the total data set mean of 72.4.  The frequency 
of sites in the 0-50 foot range is highest in the Paleo-Indian and Early Archaic periods and 
declines gradually thereafter, while those in the 100-250 foot and 250-500 foot ranges show 
gradual increases in frequency.  Only in the Transitional Archaic is there a single site (Water 
Towers, on the southeastern edge of the Central Middleborough cluster) above 150 feet above 




Figure 15F.2:  Elevations over Time 
 
Distance to Water:  The distances to the nearest water are shown in Figure 15F.3: 
D to Water 0-100 100-250 250-500 >500 
pi 8 9 0 0 
ea 14 15 2 0 
ma 44 31 2 2 
la 100 52 11 2 
ta 64 43 16 3 
ew 63 39 11 3 
mw 32 22 3 1 
lw 37 33 7 1 
co 9 5 1 0 
Figure 15F.3:  Distance to Water by Period 
As was the case with elevation, the distribution clusters around a mean distance of 134.0 meters 
for all periods.  This is considerably below the mean of 163.0 meters for the entire data set.  
Figure 15F.4 shows this data in graphic form.  While there are numerous variations over time, 
the trendline for sites in the 0-100 meter and 250-500 meter ranges is for gradual increase, 
while that for sites in the 100-250 meter range is for gradual decrease.  Sites more distant than 
500 meters from water were uncommon, and did not appear until the Middle Archaic period.  
This suggests that there was a greater degree of dispersion with respect to water resources after 
the earliest periods.  This finding contradicts a theory proposed by Hallaren (1987), largely based 




Figure 15F.4:  Distance to Water over Time 
 
well to the  northeast of the catchment area.  He hypothesized that during the Early Archaic 
sites tended to cluster close to water resources due to drought conditions and the instability of 
the coastline.  He emphasized the importance of river corridors, which allowed relatively easy 
water travel from Boston Harbor to Narragansett Bay:  from the Weymouth Fore and Back 
Rivers by portage to the upper tributaries of the North River, and from the North River drainage 
by portage to the Monponsett Ponds, and then down the Winnetuxet River to the Taunton 
River, and thence to Narragansett Bay.  However, the data from the catchment area, which 
includes several of his sites, does not fully support this.  It is possible that declining water levels 
during the Hypsithermal Interval led to sites moving closer to water, as Nicholas (1988) 
proposed for Paleo-Indian sites on relict beaches of proglacial lakes in western Connecticut.   
Water Resource Type:  The nearest water types are shown by period in Figure 15F.5: 
Water Type Brook Headwater Lake/Pond River Swamp 
pi 0 1 2 7 7 
ea 4 1 4 11 11 
ma 5 7 14 31 22 
la 19 16 37 58 35 
ta 20 15 26 39 26 
ew 17 13 22 36 28 
mw 6 6 12 21 13 
lw 6 9 14 28 21 
co 1 0 3 4 7 
Figure 15F.5:   Nearest Water Type by Period 
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The earliest occupations were located closest to current swamps and rivers, but the former 
might have eutrophied since that time and may have held open water when the sites were 
occupied.  Figure 15F.6 shows this data in graphic form: 
 
Figure 15F.6:  Nearest Water Type over Time 
Valerie Talmage (1983:22) posited that “Paleo-Indian finds are suspected to be located on the 
margins of glacial wetland features,” which may be confirmed by the preference for swamps. 
During the Middle Archaic, there was a steep decline in the number of sites adjacent to swamps. 
Site frequency near swamps remained between 20% and 26% of the total until the Contact 
period, when they again became dominant.  The latter may reflect a retreat by indigenous 
populations to resource-rich areas less accessible to European settlers.  The 1635 “Essay on the 
Ordering of Towns” (attributed to John Winthrop) referred to “swampes and such rubbish waest 
growndes” as the lairs of both Natives and wolves, and argued for their elimination (1943:183).  
In all phases subsequent to the Early Archaic, there was a clear preference for site locations to 
be associated with major water bodies:  ponds, lakes, and rivers.  Talmage (1983:23) suggested 
that this increased diversity “argue[s] for the development or intensification of territoriality.”  
Trendlines for brooks and headwater streams are relatively flat until the Contact period, while 
those for lakes/ponds show very slight increases over time and those for rivers show similarly 
slight decreases – again, until the Contact period.  The degree to which the Contact period sites 
diverge from the long-term trends is testimony to the major disruptions to indigenous lifeways 
which resulted from European colonization.   
Stream Ranks are shown in Figure 15F.7: 
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Stream Rank 1 2 3 4 
pi 7 4 2 4 
ea 12 8 5 6 
ma 35 14 19 11 
la 70 32 47 15 
ta 60 19 35 12 
ew 57 17 31 11 
mw 26 12 14 6 
lw 36 15 17 10 
co 7 4 2 2 
Figure 15F.7:  Stream Ranks by Period 
Figure 15F.8, below, shows this data in graphic form.  There was a strong, and very gradually 
increasing preference – contrary to the evidence from the nearest water types – for sites to be 
located adjacent to Rank One streams throughout time.  This follows a documented trend 
throughout the Northeast for sites from ca 6000 -- 2000 B.P. to be located further and further 
upstream in river systems, which I have attributed to increasing population density and the need 
for social spacing (Hoffman 1985).  The average stream rank was 1.99, which is somewhat higher 
than the average for the whole data set of 1.79.  The earliest sites seem to have avoided Rank 
Three streams like the Nemasket River.   It was not until the Middle Archaic that Rank Three 
streams were occupied frequently, and they remained popular through the Late Woodland,  
 
Figure 15F.8:  Stream Ranks over Time 
after which they declined to near Paleo-Indian levels in the Contact period.  The Taunton River, 
for most of its length the only Rank Four stream in the catchment area, had a complementary 
decline in site frequency from the Paleo-Indian to the Late Archaic, perhaps reflecting Hallaren’s 
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(1987) theory of drought conditions and inland waterways.  It showed a slight increase toward 
the end of the pre-Contact period.   Rank Two streams had a distribution pattern 
complementary to that of the Rank One streams over most of the periods, declining from the 
Middle Archaic through the Early Woodland, and rebounding thereafter.    
 
Environmental Setting:  The frequencies of the different environmental settings over time are 
shown in Figure 15F.9: 
Env. Setting Hilltop Island Plain Shore Slope Valley 
pi 5 0 3 2 3 4 
ea 10 0 6 3 5 7 
ma 14 0 16 13 20 16 
la 30 1 30 36 35 33 
ta 24 0 21 22 35 24 
ew 20 0 23 22 28 23 
mw 14 0 10 12 10 12 
lw 16 0 15 15 18 14 
co 5 0 3 4 2 1 
Figure 15F.9:  Environmental Settings by Period 
 
It appears that from the Middle Archaic through the Late Woodland the frequency of most 
settings (except for islands, of which there was a single isolated Late Archaic site, Blueberry 
Island in Pocksha Pond) hovered around 20% -- 30% of the total.  Hilltops were favored in the 
Paleo-Indian and Early Archaic periods, and also in the Contact period.  Sites adjacent to shores 
showed a gradual rise throughout the sequence, but also spiked in the Contact period.  Sites in 
valley locations showed a corresponding decline, falling off sharply in the Contact period.  Sites 
on slopes also declined sharply in that period.  These variances may perhaps be due to the fact 
that there were simply fewer sites identified from the Paleo-Indian, Early Archaic, and Contact 
periods.   If quantities of sites of these periods similar for those of the other periods were 
available for study, they, too might have shown a regression to the mean. 





Figure 15F.10:  Environmental Settings over Time 
 
Slope: The average slopes are shown in Figure 15F.11: 
Avg. Slope 0-5% 5-15% 15-25% >25% 
pi 5 11 1 0 
ea 12 17 2 0 
ma 38 39 1 1 
la 99 63 3 0 
ta 72 52 2 0 
ew 69 45 2 0 
mw 29 28 1 0 
lw 36 40 2 0 
co 5 9 1 0 
Figure 15F.11:  Average Slopes by Period 
Sites in the 0-5% range and sites in the 5-15% range show a near-complementary distribution 
over time.  The former were most frequent from the Late Archaic through Early Woodland 
periods, while the latter were most frequent both before and after that.  It is possible that this is 
entirely due to the assignation of Small Stemmed points to all three of the phases with high 
values, as they were present at 89 of the 92 sites assigned to all three phases.   Slopes at higher 
grades were infrequent, and included only one Middle Archaic site (Casino 6, in the Central 
Middleborough cluster) at a slope greater than 25%. 




Figure 15F.12:  Slopes over Time 
Soil Fertility:  Figure 15F.13 shows the frequency of different soil types:  




Infertile Pasturage Disturbed 
pi 6 1 9 1 0 
ea 11 2 17 1 0 
ma 24 32 8 15 0 
la 47 31 63 23 1 
ta 40 23 46 15 2 
ew 33 22 43 15 3 
mw 19 9 25 5 0 
lw 23 15 29 10 2 
co 6 2 7 1 0 
Figure 15F.13:  Soil Fertility by Period 




Figure 15F.14:  Soil Fertility over Time 
More than half of the Paleo-Indian and Early Archaic sites were in soils with low fertility.  The 
Middle Archaic period showed a marked preference for sites in soils suitable for pasturage (up 
to 40%), and a corresponding sharp decrease in frequency (down to 10%) of sites in low fertility 
soils.  For all other periods, the largest number of sites were in low fertility soils.  There was a 
similar, but not nearly as pronounced upward spike during the Middle Archaic for sites in 
naturally infertile soils.  Sites in agriculturally productive soils showed a very slight, but 
continuous decline from the Late Archaic until the Contact period.   The majority of Late 
Woodland sites (73.3%) are not located in agriculturally productive soils, but instead are in 
pasturelands, naturally infertile soils, low fertility soils, or in disturbed soils.  This further 
reinforces the conclusion reached in Section D of this chapter that horticulture was not 
important to subsistence in the catchment area prior to European contact.  As noted above, the 
Seaver Farm site, in the Titicut/Fort Hill cluster, is the only one which has yielded remains of 
maize – but that site definitely had a Contact period component, so it may be the case that 
horticulture only became important to indigenous peoples subsequent to colonization. 
Site Size:  Most of the sites with diagnostic artifacts or absolute dates did not have site sizes 
recorded for them; only 66 sites (29.9%) did.  The average is 17,711.3 square meters, which is 
much higher than the total average for the data set of 6,246.0 square meters, by a factor of 2.8.  
This is partly due to the fact that these sites include the two sites with the largest recorded size 
(South Brook-13 and Betty’s Neck).  However, even if these sites are removed from the average, 
it is only reduced to 3,277.3 square meters, which is still much higher than the average for the 
entire data set without those two sites of 1,727.3 square meters, by a factor of 1.89.   
542 
 
The distribution is shown in Figure 15F.15:  
 
Site Size 0-100 100-1000 
1000-
10,000 >10,000 
pi 1 0 1 1 
ea 3 1 4 3 
ma 2 5 13 2 
la 7 14 23 7 
ta 5 12 20 8 
ew 5 11 20 6 
mw 1 7 13 5 
lw 2 8 11 5 
co 1 3 2 3 
Figure 15F.15:  Site Size by Period 
Figure 15F.16 shows this data in graphic form: 
 
Figure 15F.16:  Site Size over Time 
Small sites (< 0.01 hectares) predominated in the Paleo-Indian and Early Archaic periods, but 
declined markedly thereafter.  Small sites and very large sites have identical distributions up to 
the Late Archaic.  The prevalence of early small sites may reflect what Dincauze (1974, 1996) 
called the “pioneering” phase of occupation of the region, but the very large sites tend to 
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contradict that hypothesis.  Medium-sized sites (< 0.1 hectares) are unknown from the Paleo-
Indian period, but increased markedly in frequency in the Middle Archaic and remained at about 
25-30% of the total from then on.  The Middle Archaic also saw a spike to over 60% of the total 
in large (< 1.0 hectare) sites.  These continued above 45% from that point until the Contact 
period, when they declined precipitously.  This may reflect the abandonment of base camp sites 
outside of traditional clusters mentioned in Section D of this chapter.  Three of the nine Contact 
period sites (Robbins Pond, Wapanucket-8, and Betty’s Neck) were very large (> 1.0 hectare), 
though the largest site (Betty’s Neck) is known only from surface investigation and historical 
research.  This may reflect the preferences of settlers to concentrate indigenous populations in 
permanent settlements and constrict their free movement through what had formerly been 
their traditional landscapes (Cronon 1983). 
 
G.  Correlations of Site Functions and Chronological Data: 
All 224 of the sites which had diagnostic artifacts and/or absolute dates also had functions attributed to 
them.  As detailed in Section C of this chapter, the distribution of the twelve site functions may be 
evaluated in several ways.  First, we will examine the frequency of each function over time.  For 
ceremonial sites, only six of the sites with stone structures can be assigned to a time period (Calendar, 
Sacred Rock, Route 44  S6 Locus 2, South Brook-13, Titicut, and the Little League site), and the last three 
sites also have portable ceremonial objects;  so the first three sites have been combined with the sites 
with portable ceremonial objects.  The total distribution is shown in Figure 15G.1:  
 
functions bp bu ce ex fi ha hp hu pl tm tr ww 
pi 6 10 9 6 8 3 12 16 9 13 6 8 
ea 10 21 15 15 17 8 23 30 15 26 14 15 
ma 16 50 30 27 32 12 49 77 30 61 24 24 
la 27 86 41 32 54 12 60 155 38 117 34 41 
ta 24 66 57 31 50 12 58 123 38 108 39 39 
ew 25 56 34 30 47 12 53 114 36 89 28 32 
mw 19 37 30 22 39 10 31 56 26 49 21 26 
lw 19 47 36 22 37 12 51 70 32 55 25 28 
co 6 11 14 8 11 9 11 13 12 11 7 9 
Figure 15G.1:  Distribution of Site Functions by Site Age 
 
Next, the number of functions per site is shown for each of the periods in Figure 15G.2.  The total 
represents the total number of sites for which the number of functions can be determined.   
# of functions 1 2 3 4 5 6 7 8 9 10 11 12 
pi 1 3 2 2 0 1 1 1 1 1 2 2 
ea 3 4 1 4 1 2 1 2 2 3 5 3 
ma 6 10 12 11 9 5 6 4 2 5 6 3 
la 29 29 24 21 19 9 8 9 3 5 6 3 
ta 16 21 19 13 14 10 8 8 3 5 6 3 
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ew 16 19 17 11 12 9 7 8 3 5 6 3 
mw 2 5 3 9 8 5 4 6 3 4 6 3 
lw 14 3 8 10 10 6 3 7 3 5 6 3 
co 1 2 0 0 1 0 1 1 0 4 3 2 
Total 68 41 33 23 20 11 9 10 3 5 6 3 
Figure 15G.2:  Distribution of Multi-Functional Sites over Time 
The third table, Figure 15G.3, shows the degree of type diversity within each function over time.  To 
create an index of diversity for each function, the average number of types for each period was 
calculated, and this was divided by the maximum number of possible types for that function, as shown 
in the graphs in section 15C.   
diversity bp bu ce ex fi ha hp hu pl tm tr ww 
pi 0.59 0.82 1.59 0.47 0.94 0.29 1.47 2.29 1.00 2.06 0.88 1.82 
ea 0.61 1.06 1.74 0.71 1.39 0.39 1.52 2.45 1.10 2.29 1.06 1.81 
ma 0.32 0.86 0.95 0.34 0.86 0.22 1.00 1.75 0.68 1.84 0.61 0.90 
la 0.22 0.62 0.52 0.24 0.61 0.10 0.61 1.32 0.39 1.48 0.38 0.54 
ta 0.26 0.60 0.77 0.30 0.77 0.13 0.71 1.46 0.52 1.69 0.48 0.63 
ew 0.29 0.63 0.67 0.32 0.82 0.15 0.78 1.50 0.53 1.63 0.47 0.69 
mw 0.48 0.95 1.24 0.50 1.38 0.26 1.16 2.00 0.88 2.16 0.79 1.29 
lw 0.36 0.83 1.01 0.37 1.00 0.22 0.94 1.68 0.74 1.65 0.67 1.00 
co 0.53 1.07 2.40 0.67 1.60 0.80 1.47 3.00 1.60 1.60 1.33 2.07 
Maximum 6 5 28 4 8 2 5 8 7 9 8 10 
Figure 15G.3:  Diversity within Functions over Time 
These three distributions may also be examined by ranking the functions, or the number of functions, 
for each period, and then calculating the standard deviation from the mean for all nine periods and 
applying that to determine the deviation of each cell.  These are shown in Figures 15G.4-6.  Unlike the 
tables in Section C of this chapter, where the color range went from red (most frequent, >+3σ above the 
mean) through the spectrum to green/blue (< 1σ + the mean) to grey (least frequent, >-3σ below the 
mean), here the range is reversed, with red being the least frequent and grey the most frequent: 
 
ranks bp bu ce ex fi ha hp hu pl tm tr ww 
pi 10 4 5.5 10 7.5 12 3 1 5.5 2 10 7.5 
ea 11 4 7.5 7.5 5 12 3 1 7.5 2 10 7.5 
ma 11 3 6.5 8 5 12 4 1 6.5 2 9.5 9.5 
la 11 3 6.5 5 10 12 4 1 8 2 9 6.5 
ta 11 3 5 10 6 12 4 1 9 2 7.5 7.5 
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ew 11 3 7 9 5 12 4 1 6 2 10 8 
mw 11 4 6 10 3 12 5 1 7.5 2 9 7.5 
lw 11 4 6 10 5 12 3 1 7 2 9 8 
co 12 5.5 1 10 5.5 8.5 5.5 2 3 5.5 11 8.5 
Figure 15G.4:  Distributions of Ranks for Functions by Period (red = >+3σ; orange = +2σ; yellow = +1σ; 
green = <1σ above the mean; blue  =<1σ below the mean;  violet  = -1σ; indigo = -2σ; grey = >-3σ) 
 
ranks 1 2 3 4 5 6 7 8 9 10 11 12 
pi 8.5 1 3.5 3.5 12 8.5 8.5 8.5 8.5 8.5 3.5 3.5 
ea 5 2.5 10 2.5 10 8 10 8 8 5 1 5 
ma 6 3 1 2 4 8.5 6 10 12 8.5 6 11 
la 1.5 1.5 3 4 5 6.5 8 6.5 11.5 10 9 11.5 
ta 3 1 2 5 4 6 8 7 11.5 10 9 11.5 
ew 3 1 2 5 4 6 8 7 11.5 10 9 11.5 
mw 12 5.5 10 1 2 5.5 7.5 3.5 10 7.5 3.5 10 
lw 1 10.5 4 2.5 2.5 6.5 10.5 5 10.5 8 6.5 10.5 
co 6.5 3.5 10.5 10.5 6.5 10.5 6.5 6.5 10.5 1 2 3.5 
Figure 15G.5:  Distributions of Ranks for Number of Functions by Period (orange = +2σ; yellow = +1σ; 
green = <1σ above the mean; blue =<1σ below the mean; violet = -1σ) 
 
ranks bp bu ce ex fi ha hp hu pl tm tr ww 
pi 9.5 11 2 12 7 9.5 6 5 8 3 4 1 
ea 9 10 2 12 4.5 11 8 4.5 7 3 6 1 
ma 9 11 2 12 4 10 6.5 8 6.5 3 5 1 
la 10 11 3 12 4 8 7 9 6 2 5 1 
ta 10 11 3 12 4 9 7 8 6 2 5 1 
ew 10 11 2 12 4 9 6 8 7 3 5 1 
mw 11 9 3 12 5 10 7 6 8 2 4 1 
lw 9 11 3 12 4 10 7 6 8 2 5 1 
co 10.5 9 4 12 5.5 10.5 7.5 1 7.5 5.5 3 2 
Figure 15G.6:  Distributions of Ranks for Diversity of Functions by Period (red = >+3σ; orange = +2σ; 
yellow = +1σ; green = <1σ above the mean; blue = <1σ below the mean;  violet  = -1σ; indigo = >-2σ) 
 
The discussion which follows shows the trends for functions for each of the nine periods, using the 
percentages of the total (or, in the case of diversity, of the maximum number of varieties) rather than 
the raw figures.  The lines for total number of sites and diversity are keyed to the twelve functions 
whose two-letter codes are shown below the x-axis, and the line for the number of functions is simply 
an integer from 1 to 12, shown below the function codes on the x-axis.  For the number of sites per 
function, it should be kept in mind that 69.6% of these sites have multiple functions, and these will be 
counted once for each function, resulting in higher numbers.  For sites with evidence for multiple 
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occupations, no attempt has been made to determine whether the evidence pertains to the particular 
period in question, because this information was often not specified in the site reports. 
Paleo-Indian:  As will be the case with all pre-Contact periods, hunting/fishing and tool-making 
are the dominant functions by the number of sites, and habitation sites are least frequent, as 
shown in Figure 15G.7.  Ceremonial sites, plant processing sites, and woodworking sites have 
slightly elevated frequencies above the mean; and sites with evidence for excavating and trade 
have slightly lower frequencies, as compared to the succeeding period.  Sites with evidence of 
bone-processing and plant-processing have the highest ranks, followed by hide processing.  Sites 
with evidence of fire-using have the lowest ranks, followed by those with excavating.  Sites with 
two different functions are the most frequent, and there are no sites with five functions.  The 
latter conclusion is borne out by the rank data.  Sites with all twelve functions have the highest 
rank.  Hide-processing and hunting/fishing sites have the highest diversity of tool types within 
those functions, followed by tool-making.  The prominence of the former two functions is borne 
out by the rank data, which gives the lowest frequency to fire-using.  Ceremonial sites have the 
lowest degree of diversity, and stone structures were found only at Titicut:  a stone “box” (a 
“unique” structure) containing ground hematite powder, classic plummets, and scrapers, 
topped with a petroglyph (Robbins 1967).  This probably is associated with the dated Late 
Archaic occupation at that site, on the basis of the plummets.  All other ceremonial items were 
of the portable type, and were found at only six sites (also not necessarily associated with the 
Paleo-Indian components at any of them).    
 
Figure 15G.7:  Paleo-Indian Sites and Functions 
 
 
Early Archaic:  As before, hunting/fishing and tool-making were the dominant functions during 
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and trade were slightly more frequent than in the Paleo-Indian phase.  The rank data shows that 
excavating, fire-using, and hide processing were somewhat more frequent, while ceremonialism 
was much less frequent.  Sites with one, four, five, and eleven functions were more common 
than in the preceding phase, while sites with two and ten functions were less common.  The 
rank data indicates a slight preference for sites with eleven and twelve functions.  There was 
considerably more diversity within functions among sites with evidence of meat-butchering, 
excavating, fire-using, habitation, and trade.  This suggests that the Early Archaic inhabitants of 
the catchment area were increasingly diversifying their activities during this phase.    
 
Figure 15G.8:  Early Archaic Sites and Functions 
 
Middle Archaic:  This phase saw the continuation of the trends established in the previous two 
periods.  Except for hunting/fishing, most functions were somewhat less frequent than in the 
Early Archaic.  In terms of ranking, butchering and fire-using had slightly higher frequencies, 
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Figure 15G.9:  Middle Archaic Sites and Functions 
 
more frequent, as also shown by the rank data, while those with nine and twelve functions were 
less frequent.  In terms of diversity, almost all functions displayed about a 10% drop in the 
number of subtypes within functions when compared with the preceding phase.  The rank data 
shows bone-working with a slightly higher frequency and hunting/fishing with a lower 
frequency. 
Late Archaic:  While the general shape of the frequency line in Figure 15G.10 looks similar to 
that of Figure 15G.9, the frequencies for all functions except hunting/fishing and tool-making 
are lower by about 10%.  This may represent regression to the mean, since there are simply 
more sites of this period than any other.  The rank data indicates a strong frequency for 
woodworking, and somewhat elevated frequencies for meat-butchering and excavating, and 
strongly decreased frequencies for fire-using and plant-processing.  The number of functions per 
site shows a clear downward trend line as the number of functions increases.  The rank data 
shows a slight frequency increase for single-function sites and a slight decrease for sites with 
eleven functions.  Similar to the line for function frequency, the diversity line resembles that of 
the Middle Archaic but shows a lower percentage for all functions.  The rank data shows a 
strong increase in the frequency of habitation sites, and slight increases in frequency for plant-
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Figure 15G.10:  Late Archaic Sites and Functions 
 
Transitional Archaic:  Once again, the general shape of the function frequency curve is similar to 
that of preceding periods, with increases in the frequency of sites with evidence of all functions 
except for bone-working, meat-butchering, and hunting/fishing.  The rank data shows slight 
frequency increases for meat-butchering, ceremonialism, and trade, and strong decreases for 
plant-processing and excavating. The downward trend line for the number of functions 
continued from the Late Archaic, though according to the rank data, only sites with eleven 
functions showed significant decreases in this period.  The diversity line is essentially identical to 
that for the Late Archaic.  The rank data shows slight increases in frequency for plant-processing 
and tool-making sites, and a strong decrease for hunting/fishing sites.  The increase in 
ceremonialism reflects an emphasis on cremation burials, which are found at 29.5% of the 
Transitional Archaic sites which contain evidence of this function.  There has been considerable 
debate among regional archaeologists as to what happened during this period.  Some (e.g. 
McBride and Dewar 1981) have argued for a new group of people moving into the area from the 
Middle Atlantic states, bringing with them the steatite bowl industry, new styles of broadspear 
points (e.g. Susquehanna), and a preference for river valley sites where wild seed plants like 
Chenopodium and Amaranth could be harvested.  Others (e.g. Pfeiffer 1984) have argued for 
continuity, citing similarities in the burial programme from the preceding Late Archaic period.  I 
have suggested that the world-wide environmental destabilization at the end of the 
Hypsithermal Interval, as documented from environmental data (Beget 1983), may have led to 
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rituals in an attempt to restore the previous balance (Hoffman 1985).  Of course, environmental 
destabilization can also lead to the movement of peoples. 
 
 
Figure 15G.11:  Transitional Archaic Sites and Functions 
 
Early Woodland:  The function frequency line shows a derease in ceremonialism, excavating, 
fire-using, tool-making, and trade for this period.  The rank data indicates slight increases in 
meat-butchering, fire-using, and plant-processing for this period, and a slight decrease in trade.  
The lines for the number of functions and for diversity remain essentially the same as for the 
two previous periods.   Again similar to the previous period, the rank data indicate a slight 
decrease in the frequency of sites with eleven functions.  They indicate a slight increase in 
diversity for hide-processing sites, and a strong decrease in diversity for hunting/fishing sites.  
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Figure 15G.12:  Early Woodland Sites and Functions 
Middle Woodland:  The function frequency line shows strong increases in all functions except for 
hunting/fishing and tool-making.  The rank data shows a slight increase in frequency for sites 
with evidence for fire-using, a strong decrease in the frequency for sites with evidence of 
excavating and hide-processing, and a slight decrease for sites with evidence of plant 
processing.  The pattern for number of functions is rather different, increasing to the maximum 
for sites with four functions and remaining relatively flat at around 10% for sites with higher 
numbers of functions.  The rank data shows a slight increase in the frequency of sites with five 
functions, and a strong decrease in the frequency of single-function sites.  In terms of diversity, 
the shape of the line is similar to those of previous periods, but elevated above them for all 
functions except for ceremonialism by about 10%.  The rank data show a strong increase in the 
frequency of meat-butchering sites, a slight increase in the frequency of tool-making sites, and 
slight decreases in the frequency of bone-working and plant-processing sites.  Peter Thorbahn’s 
study of regional sites suggested that Woodland period sites were twice as frequent as those 
with Archaic components (Thorbahn et al. 1980:18), but the evidence from the catchment area 
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Figure 15G.13:  Middle Woodland Sites and Functions 
Late Woodland:  The frequency of functions at sites is similar to that of the Middle Woodland, 
with slightly elevated frequencies for ceremonialism and hide-processing, and slightly lowered 
frequencies for excavating, fire-using, and tool-making.  The rank data shows a slight increase in 
the frequency of fire-using and hide-processing sites, and a strong decrease in sites with 
evidence of excavating.  There is a significantly higher frequency for single-function sites, and a 
lower frequency for four-function sites, but otherwise the distribution is similar to that of the 
Middle Woodland period.  The rank data also shows a slight increase in single-function sites, and 
a strong decrease in the number of sites with two functions.  The diversity distribution of  
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functions essentially returned to the pattern of the Early Woodland.  The rank data shows slight 
increases in the diversity of bone-working and tool-making sites, and a slight decrease in the 
diversity of plant-processing sites.  As noted in Section F of this Chapter, there is essentially no 
evidence for the adoption of horticulture in this period within the catchment area. 
 
Contact:  The line for function frequency looks very different from those of any preceding 
period.  Ceremonialism was the most frequent function, and all other functions except for 
hunting/fishing and tool-making are significantly increased.  It has been suggested to me by 
both the data from my stone structure study (Hoffman 2019a) and by an indigenous informant 
(Cachat-Schilling 2018) that the disruption to the indigenous sense of natural order occasioned 
by Contact may have resulted in a marked increase in their construction of stone monuments 
throughout the region, one of whose functions was the rebalancing of the system.  The increase 
in ceremonialism is also partly due to a much higher percentage of these sites containing burials 
(66.7%) than for any other period.  This could have been a result of the virgin soil epidemics 
which decimated the indigenous populations.  As noted with respect to the Transitional Archaic, 
times of uncertainty can stimulate a need to turn to ceremony as an attempt to rebalance the 
relationship of people to their environment.  The ranked data for this period also deviated more 
frequently from the mean than for any other period, with very strong increases in the 
frequencies of ceremonial, habitation, and plant-processing sites, very strong decreases in the 
frequencies of meat-butchering, hide-processing, tool-making, and trade sites, strong decreases 
in bone-working, and excavating sites, and a slight decrease in hunting/fishing sites.  This is the 
only period when habitation sites are not the least frequent type.  The only function which was 
within 1σ of the mean was fire-using.    
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There were no sites with three, four, six, or nine functions, and there was a marked increase in 
the number of sites with ten and eleven functions.  The ranked data also shows slight increases 
in the frequency of sites with ten, eleven, or twelve functions, and decreases in the frequency of 
sites with three and four functions.   The line for diversity also deviates strongly from all 
previous periods, with highly elevated diversity for all functions except for bone-processing, 
meat-butchering, and ceremonialism, all three of which show slight increases.  The rank data 
shows very strong increases in the diversity of meat-butchering, hunting/fishing, and trade sites 
(the latter including European trade goods), strong decreases in the diversity of tool-making 
sites (perhaps for the reason that they were being replaced by European metals), and slight 
decreases in the diversity of bone-working, ceremonial, fire-using, and woodworking sites.  
These deviations from the well-established pre-Contact patterns may in part be due to the 
smaller number of sites reported for this period, but they very likely also reflect the degree of 
disruption to indigenous social systems caused by European contact and virgin soil epidemics --  
which, in turn, were responsible for the increase in the number of burials and the reduction in 
the number of sites.   
 
The data from this section is summarized in Figure 15G.16.  For each period, it shows the total number 
of sites identified with components of that period, the average number of functions for that period, the 
average diversity (based upon all 12 functions), and the number and diversity of projectile point types 
for that period.  A base 10 logarithmic scale has been used for the total number of sites and the number 
of projectile point types for each period, to enhance the relationships among the variables.   
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The total numbers of sites and of projectile points follow very similar curves, with peaks in the Late 
Archaic.  The average number of functions was highest in the Paleo-Indian, Early Archaic, Middle 
Woodland, and Contact periods and lowest in the Late Archaic, while the average diversity peaked in the 
Early Woodland, and the average point diversity peaked at that time and in the Late Woodland.  Once 
again, the Contact period is anomalous in that it has the highest average number of functions and a 
slight rise in average density, but sees a drastic decline in point diversity, and marked declines in the 
number of point types and in the total number of sites.  The decline in the number of point types 
actually began in the Late Woodland, for which there are only two types, Levanna and Madison.  This 
may be due to the introduction of the bow and arrow to the region, possibly as early as the Jack’s Reef 
phase of the Middle Woodland (Braun and Braun 1984:72), which may have resulted in greater 
standardization of point forms. 
 
H.  Correlation of Environmental, Functional, and Chronological Data 
 
The final stage of the analysis was to combine all three of the parameters together to see if significant 
patterns emerged.   This was done by creating a series of eight main spreadsheets, one for each 
environmental parameter, the first three columns of which showed each of the twelve functional 
variables (represented by their 2-letter codes) combined with each of the nine chronological phases 
(also represented by their 2-letter codes), and the next four or five columns showed the number of sites 
with that function and period for each environmental parameter.  The mean and standard deviation for 
each row was calculated, and each cell within the row was coded by color to indicate the amount of its 
variance from the mean.  This resulted in a total of 96 small spreadsheets – far too many to include in 
the text.  A sample is shown in Figure 15H.1 below: 
 
      Brook Headwater Lake/Pond River Swamp Mean σ 
bp + pi 0 0 0 4 2 1.2 1.30 
bp + ea 0 0 0 8 2 2 1.64 
bp + ma 1 0 3 8 4 3.2 2.00 
bp + la 2 2 5 14 4 5.4 2.49 
bp + ta 2 1 5 11 4 4.6 2.31 
bp + ew 2 2 5 12 3 4.8 2.32 
bp + mw 1 3 3 10 3 4 2.13 
bp + lw 0 0 3 10 4 3.4 2.10 
bp + co 0 0 1 2 3 1.2 1.31 
Figure 15H.1:  Correlation of Water Type with Bone-Working Tools from All Periods (blue = >-1σ below 
the mean; green = <-1σ above the mean; yellow = <+1σ above the mean; orange = <+2σ above the 
mean; red = <+3σ above the mean; maroon <+4σ above the mean) 
 
The next section presents a general description of the distribution of these variances for each of the 
environmental parameters.  The color scheme shown in Figure 15H.1 will be used for the succeeding 
tables, with the addition of lavender (>-2σ below the mean), violet (<+5σ above the mean), magenta 
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(<+6σ above the mean), black (<+7σ above the mean), and grey (<+8σ above the mean).  With very few 
exceptions, those values coded in blue as >-1σ below the mean were cases where the standard 
deviation value at -1σ was greater than zero, but where the number of sites for all three variables was 
equal to zero.  Where the value at -2σ was less than zero, the values were coded in green as being less 
than the mean.  In addition, two-way combinations of time periods in these charts were calculated, and 
their standard deviations provided for a determination of which pariods for each function were most 
similar, using the same color scheme.  The upper half of each of these tables shows positive correlations 
and the lower half shows negative. 
 
 
Figure 15H.2:  Elevation Variances for Functions over Time 
 
Elevation:  This parameter had comparatively little variance for any of the functions, with no 
cases exceeding +2σ.  All of the cases where the elevation was >150 feet above sea level were 
below the means, which ranged from 1.50 to 6.75, and for only two functions (habitation for the 
Contact period and hide-processing for the Early Archaic, Middle Woodland, and Late Woodland 
periods) were values below the mean at the 0 – 50 foot contour interval.  At that contour 
interval, seven of the twelve functions had values >+1σ, and in three of the remaining five 
functions (hide-processing, plant  processing, and woodworking) the values were >+1σ for all 
but one period (Paleo-Indian, Late Archaic, and Paleo-Indian, respectively).  At that contour 
interval, only bone-working for the Middle Woodland  and Late Woodland had values below -
+1σ.  This indicates a persistent preference after the Paleo-Indian period for all functions to be 




As shown in Figure 15H.3, there is a strong positive correlation (>+1σ above the mean) between 
the Transitional Archaic and the Early Woodland, while there are strong negative correlations 
between the Paleo-Indian and Middle Archaic, Paleo-Indian and Contact, Early Archaic and 
Middle Woodland, Early Archaic and Contact, Middle Archaic and Late Archaic, Middle Archaic 
and Transitional Archaic, Late Archaic and Transitional Archaic, and Middle Woodland and Late 
Woodland periods. 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 19 16 15 17 17 17 17 16 
EA 20 X 18 17 19 19 19 19 18 
MA 21 16 X 19 21 21 20 20 20 
LA 19 14 22 X 20 20 19 19 20 
TA 18 14 22 24 X 22 21 21 21 
EW 19 15 20 18 18 X 21 21 21 
MW 17 21 16 14 14 14 X 21 17 
LW 14 19 12 10 10 15 21 X 20 
CO 22 22 18 16 16 15 8 16 X 
Figure 15H.3:  Correlations between Periods for Elevation 
 
Distance to Water: This parameter also had comparatively little variance for any of the 
functions, with no cases >+2σ.  As shown in Figure 15H.4, all cases where the distance was 
greater than 500 meters were below the mean, as were all but two cases where the distance 
was from 250-500 meters from water (bone-working for the Transitional Archaic and meat-
butchering for the Middle Archaic).  By contrast, all cases within the 0-100 meter range were 
above the mean, as were all but two cases (the same two as above) at the 100-250 meter range.   
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 11 16 14 16 18 14 14 17 
EA 16 X 9 7 11 9 11 12 9 
MA 10 18 X 22 22 21 17 19 18 
LA 10 14 15 X 20 22 19 17 19 
TA 7 11 12 21 X 22 21 17 17 
EW 8 12 12 22 23 X 21 19 17 
MW 14 15 14 14 16 16 X 19 16 
LW 8 12 16 17 20 20 22 X 16 
CO 18 14 8 6 7 8 14 8 X 




However, there was considerably more variation between the frequencies above the mean of 
cases at the 0-100 and 100-250 meter ranges.  There was no discernible pattern to this variation 
over time, suggesting that sites at both ranges were preferred for all functions. 
 
There are strong positive correlations between the Middle Archaic and Late Archaic, the Middle 
Archaic and Transitional Archaic, the Middle Archaic and Early Woodland, Late Archaic and Early 
Woodland, Transitional Archaic and Early Woodland, Transitional Archaic and Middle Woodland, 
and Early Woodland and Middle Woodland periods.  There are strong negative correlations 
between the Late Archaic and Transitional Archaic, Late Archaic and Early Woodland, 
Transitional Archaic and Early Woodland, Transitional Archaic and Late Woodland, Early 
Woodland and Late Woodland, and Middle Woodland and Late Woodland periods. 
 




Stream Rank: This parameter also had comparatively little variance for any of the functions, with 
no cases >+2σ.  However, cases where the value was below the mean at Rank One were very 
rare (habitation for the Paleo-Indian and bone-working for the Early Archaic), as were cases 
 
 
Figure 15H.6:  Stream Rank Variances for Functions over Time 
 
where the value was >+1σ above the mean (bone-working for the Paleo-Indian, Early Archaic, 
Middle Woodland, and Late Woodland).  With one exception for Rank Two streams (trade for 
the Contact period), all cases where the value exceeded +1σ above the mean were for Rank One 
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streams.  Also with two exceptions (habitation for the Paleo-Indian period at Ranks Two and 
Three), there were no cases where the value was less than –1σ below the mean.  Paleo-Indian 
sites tended to be located at Rank Four locations for all functions. This may reflect an adaptation 
to the major river corridor of the Taunton River during this period.  However, cases above the 
mean for this period were found at Rank One streams for all functions as well.  They appear to 
be infrequent (<M) at both Rank Two and Rank Three streams for all functions for this period.  
Cases at Rank Three streams were especially frequent for the Late Archaic through Early 
Woodland phases, being >M for all three of these periods for nine functions and >M in the 
Transitional Archaic for ceremonialism and in the Late Archaic for woodworking. 
There were no strong positive correlations.  There are strong negative correlations between the 
Middle Archaic and Middle Woodland, Middle Archaic and Late Woodland, Transitional Archaic 
and Early Woodland, Middle Woodland and Late Woodland, and Middle Woodland and Contact 
periods. 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 14 11 12 12 13 13 13 10 
EA 16 X 11 12 12 12 13 13 14 
MA 20 21 X 15 16 15 14 14 12 
LA 14 15 23 X 21 22 15 17 11 
TA 14 16 24 23 X 22 14 15 12 
EW 15 18 25 23 26 X 15 16 11 
MW 20 22 28 22 25 25 X 16 12 
LW 19 21 27 23 25 25 29 X 11 
CO 17 22 23 18 20 20 26 24 X 
Figure 15H.7: Correlations between Periods for Stream Rank 
 
Water Resource Type:  There is considerable more variation for this parameter than for the 
previous three, with some cases above +3σ above the mean.  Rivers, in particular, have high  
variance values:  at >+3σ for eight  functions (bone-working, meat-butchering, fire-using, hide 
processing, tool-making, plant-processing, trade, and  woodworking); at >+2σ for all functions 
except habitation; at >+1σ for all functions except bone-processing, butchering, and habitation; 
and  greater than the mean for all  functions except for ceremonialism and excavation. Sites at 
>+3σ were predominantly Late Archaic (eight functions); while those at >+2σ were 
predominantly Middle Woodland (eight functions) or Transitional Archaic (seven functions); 
those at >+1σ were predominantly Paleo-Indian (eight functions) or Early Archaic (six functions); 
while those >M were overwhelmingly from the Contact period (ten functions).  Contact period 
sites were not found on rivers for any levels of variance higher than >M.  River sites were only 
below the mean for excavating during the Contact period.  As with the Stream Rank data, this 





Figure 15H.8:  Water Resource Type Variances for Functions over Time 
 
Swamps also had relatively high ranges of variance, up to >+2σ.  However, at this level there 
were only six cases: excavating for Paleo-Indian and Contact periods; and fire-using, hide-
processing, hunting, and trade for the Contact period only.  At the >+1σ level, Contact period 
sites again predominated with eight functions, and this was the only period for four of them 
(bone-working, butchering, ceremonialism, and excavating).  No other period had more than 
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four functions present.  For >M, there is a much broader range of periods and functions, but the 
Contact period is absent.  Swamp sites were <M for only four functions (bone-working, 
butchering, hide-processing and trade), and were absent for sites at <-1σ. 
Sites at lakes and ponds did not exceed a variance of >+2σ, and at that level only for fire-using in 
the Transitional Archaic and tool-making in the Late Archaic.  They were present at all but 
butchering sites for >M, for a wide range of periods but not including Paleo-Indian.  Only 
habitation had sites in this range for the Contact period; at most there were eight functions in 
the Late Archaic, Transitional Archaic, and Early Woodland periods.  Sites at <M also had a wide 
range of periods, but habitation sites were absent.  For <-1σ sites, there were only four cases:  
Paleo-Indian sites for bone-working, excavating, and habitation; and Contact period sites for 
woodworking. 
 
For brooks, only hide-processing sites for the Early Archaic and Late Woodland periods had 
variances >M; all other cases were below the mean.  For <-1σ sites, there were six cases:  bone-
working, excavating, habitation, and woodworking for the Paleo-Indian; and bone-working and 
woodworking for the Contact period.  All sites at headwater streams had variances lower than 
the mean, with the same set of variances for <-1σ sites as for brooks.  What all of this suggests is 
the predominance of rivers and, to a lesser extent, swamps as favored site locations throughout 
the pre-Contact period.  Lakes and ponds were an alternative primarily after the Paleo-Indian 
period, and were not favored for the Contact period. 
 
Environmental Setting:  Like Water Type, this parameter had a high degree of variability, with no 
cases higher than +4σ above the mean.  One of the parameters defined in section B of this 
chapter for this variable, islands, occurred in only one case, Blueberry Island.  The other four 
sites on islands lacked diagnostic artifacts or absolute dates.  In order to include this site in 
statistical calculations, it was added to the sites in the category of shores.  There was a very 
strong correlation (>+2σ above the mean) between the Transitional  Archaic and Early 
Woodland period, and strong correlations between the Early Archaic and Early Woodland, Late 
Archaic and Transitional Archaic, Transitional Archaic and Middle Woodland, and Early 
Woodland and Middle Woodland periods.  There were strong negative correlations between the 
Early Archaic and Middle Archaic, and Early Archaic and Late Woodland periods. 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 16 12 6 11 11 13 7 4 
EA 21 X 17 12 16 18 12 15 5 
MA 21 28 X 16 17 17 13 14 4 
LA 19 25 27 X 18 17 11 13 2 
TA 18 24 24 27 X 24 22 12 3 
EW 20 26 26 26 27 X 19 15 4 
MW 19 25 25 25 26 27 X 5 6 
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LW 22 29 27 26 24 26 25 X 7 
CO 27 26 25 22 21 22 22 25 X 
             Figure 15H.9:  Correlations between Periods for Types of Water Resources 
Environmental Settings:  Hilltops were the most favored locations.  At >+3σ above the mean, 
they were only associated with bone-working for Paleo-Indian and Contact period sites.  At >+2σ 
above the mean, they were only found associated with ceremonialism for the Contact period 
and with hunting for the Early Archaic period.  They were much more frequent at >+1σ above 
the mean, being found with all but two functions (excavating and trade), with scattered 
examples for all periods, but most frequently with Paleo-Indian (ceremonialism,  fire-using, 
hunting, plant-processing, tool-making, and woodworking), Early Archaic (bone-working, 
butchering,  ceremonialism, fire-using,  plant-processing, tool-making, and woodworking), and 
Contact (butchering, hunting, plant-processing, tool-making, and woodworking) periods.  No 
other period had more than three functions.  At >M, all twelve functions and all nine periods 
were represented, but here the highest numbers are for the Middle Archaic (all except bone-
working, excavating, habitation, hunting, and woodworking), Middle Woodland (all except bone-
working and ceremonialism), and Late Woodland (all except bone-working, butchering, 
habitation, and trade).  At <1M, only seven functions were represented (butchering, excavating, 
hide-processing, hunting, tool-making, trade, and woodworking) for a scattering of periods.  At 
<-1σ, only excavating and habitation for the Paleo-Indian period were represented. 
 
Slopes were fairly frequently used.  At the >+2σ level, these included ceremonialism for the 
Transitional Archaic and hide-processing for the Early Archaic and Late Woodland.  At the >+1σ 
level, all  functions except for butchering and  plant-processing were represented, but in isolated 
periods for ceremonialism (Early Woodland), fire-using (Late Archaic), tool-making and trade 
(Transitional Archaic), and woodworking (Middle Archaic).  Early Archaic, Late Woodland, and 
Contact period sites were not found in this category.  At the >M level, all twelve functions and 
all nine periods were represented, again with a few isolates (butchering for Transitional Archaic  
and tool-making for the Late Woodland).  The highest numbers were for the Late Woodland (all 
except butchering, hide-processing, plant-processing, and woodworking).  At the <M level, all 
functions except for excavating, fire-using, and trade were attested, for all periods.  Middle 
Woodland sites were the most common, for all attested functions except bone-working.  No 
sites on slopes at the <-1σ level were attested. 
 
Sites on plains were also moderately frequent.  At the >+2σ level, only bone-working was 
attested for the Contact period.  At the >+1σ level, there were only four cases:  bone-working 
for the Paleo-Indian period, butchering for the Contact period, and ceremonialism and hunting 
for the Late Woodland period.  At the >M level, all twelve functions were represented.  Most 
frequent were Early Archaic sites (all functions except butchering and plant-processing), Late 
Woodland sites (all functions except ceremonialism, excavating, hunting, and trade) and Contact 
period sites (all functions except bone-processing and butchering).  At the <M level, all twelve 
functions were again represented, but Contact period sites were absent.  Late Archaic sites were 
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most frequent, with all functions except ceremonialism and hide-processing represented.  At the 
<-1σ level, the only example was for excavating in the Paleo-Indian period. 
 
Figure 15H.10:  Environmental Setting Variances for Functions over Time 
 
Sites in valleys were somewhat less frequent.  At the >+1σ level, the only examples were bone-
processing for the Early and Middle Archaic, and butchering for the Paleo-Indian period.  At the 
>M level, all twelve functions were represented, with fairly high (8-9 functions) frequencies for 
all periods except for the Paleo-Indian (only hide-processing and hunting represented), Middle 
Archaic (only butchering, ceremonialism, habitation, and hide-processing represented), and 
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Contact (no examples) periods.  At the <M level, all functions except for bone-working were 
represented, and Contact period sites predominated (all attested functions except for 
excavating and hunting).  At the <-1σ level, the only examples were for bone-working and 
excavating for the Paleo-Indian and Contact periods, habitation  and trade for the Paleo-Indian 
period, and hide-processing for the Early Archaic and Late Woodland periods. 
 
Sites on shores were about as frequent as those in valleys.  At the >+1σ level, the only examples 
were habitation for the Contact period and tool-making for the Late Archaic and Contact 
periods.  At the >1M level, all twelve functions were represented, but only the Late Archaic and  
Contact  periods had  as many as six of them (bone-working, ceremonialism, excavating, fire-
using, hunting, and trade for the Late Archaic; bone-working, excavating, fire-using, hide-
processing, plant-processing, and trade for the Contact period).  At the <M level, once again all 
twelve functions were represented, and the most frequent were from the Early Archaic (all 
except habitation and hide-processing), Transitional Archaic (all except hide-processing and 
trade), and Late Woodland (all except butchering, habitation, and hide-processing).  Trade was 
the only function attested for the Contact period at this level.  At the <-1σ level, the only 
examples were bone-working for the Paleo-Indian and Contact periods, and excavating for the 
Paleo-Indian period. 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 16 16 10 2 7 11 12 17 
EA 12 X 16 16 11 7 19 20 22 
MA 12 11 X 14 10 14 20 20 13 
LA 13 9 14 X 14 22 21 21 14 
TA 14 12 14 25 X 18 15 15 6 
EW 11 9 12 21 24 X 24 19 11 
MW 12 10 12 16 15 15 X 25 15 
LW 13 11 11 14 16 9 10 X 16 
CO 13 7 6 6 5 4 8 6 X 
              Figure 15E.11:  Correlations between Periods for Environmental Settings 
 
There was a very strong positive correlation between the Middle Woodland and Late Woodland, 
and strong correlations between the Early Archaic and Middle Woodland, Early Archaic and  Late 
Woodland, Early Archaic and Contact, Middle Archaic and Middle Woodland, Middle Archaic and 
Late Woodland, Late Archaic and Early Woodland, Late Archaic and Middle Woodland, Late 
Archaic and Late Woodland, Early Woodland and Middle Woodland, and Early Woodland and 
Late Woodland periods.  There were very strong negative correlations between the Late Archaic 
and Transitional Archaic and between the Transitional Archaic and Early Woodland, and a strong 




Slope:  This parameter is similar to elevation, distance to water, and stream rank, in that there 
were no cases >+2σ.  At the 0-5% range at >+1σ, all functions except for ceremonialism, 
habitation, plant-processing, and woodworking were attested.  Paleo-Indian and Early Archaic 
were represented only by bone-working, and Middle Archaic by tool-making; and there were no 
instances from the Late Woodland or the Contact periods.  At the >M level, all twelve functions 
were represented for all nine periods, with all periods represented for ceremonialism, 
habitation, plant-processing, and woodworking.  In addition, Paleo-Indian, Middle Archaic, 
Middle Woodland, and Contact period sites were represented for all functions except for bone-
working; Late Woodland sites for all but hide-processing; and Early Archaic for all but bone-
working and hide-processing.  At the <M level, only bone-working was represented for the 
Contact period.  There were no cases at the <-1σ level. 
 
At the 5-15% range at >+1σ, all twelve functions were attested, and ceremonialism, habitation, 
and plant-processing were present in all nine periods.  In addition, Middle Archaic sites were 
represented for all functions except for tool-making; Contact period sites were represented for 
all functions except bone-working; Early Archaic sites were represented by all functions except 
for bone-working and hide-processing; Middle Woodand sites were represented by all functions 
except bone-working and tool-making; Late Woodland period sites were represented for all 
functions except for hide-processing and tool-making; and Paleo-Indian sites for all but bone-
working, tool-making, and woodworking.  There were no cases at the <M or <-1σ levels. 
 
All cases at the 15-25% and at the >25% ranges were below the mean, and had identical 
distributions at the <M and at the <-1σ levels.  Five functions (butchering, habitation, plant-
processing, trade, and woodworking) were absent.  This suggests a consistent avoidance of 
higher slopes throughout time.  There were strong positive correlations between the Paleo-
Indian and Early Archaic, Paleo-Indian and Middle Archaic, Paleo-Indian and Middle Woodland, 
Early Archaic and Middle Archaic, Early Archaic and Middle Woodland, Middle Archaic and 
Middle Woodland, Middle Woodland and Late Woodland, and Middle Woodland and Contact 
periods.   
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 21 22 9 12 11 22 18 20 
EA 16 X 22 12 12 14 21 20 20 
MA 14 17 X 11 14 13 21 18 18 
LA 16 13 15 X 19 20 17 12 8 
TA 12 12 14 18 X 20 19 12 10 
EW 12 12 14 18 20 X 19 13 10 
MW 12 12 14 18 20 20 X 21 22 
LW 10 14 16 18 20 20 20 X 19 
CO 14 10 12 15 16 16 16 14 X 
Figure 15E.12:  Correlations between Periods for Slope 
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There were strong negative correlations between the Transitional Archaic and Early Woodland, 
Transitional Archaic and Middle Woodland, Transitional Archaic and Late Woodland, Early 
Woodland and Middle Woodland, Early Woodland and Late Woodland, and Middle Woodland 
and Late Woodland periods. 
 
 
Figure 15H.13:  Slope Variances for Functions over Time 
 
 
Soil Fertility: This was the most variable of all of the environmental parameters, with variances 
as high as >+7σ above the mean.  Only one case of this was attested, for low fertility (LF) soils 
for the Transitional Archaic period, and there were only four cases at the  >+6σ level:  for low 
fertility soils for butchering and habitation in the Middle Archaic, and for tool-making in the Late 
Archaic.  Low fertility soils were more common at the >+5σ level, with only hide-processing and  
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trade absent, as were examples from the Paleo-Indian and Contact periods.  The most 
prominent cases were from the Late Archaic (all attested cases except for habitation, plant- 
processing, and tool-making), Transitional Archaic (all attested cases except for fire-using, 
hunting, and tool-making), and Early Woodland (all attested cases except for habitation, 
hunting, and plant-processing).  There were no cases of Paleo-Indian or Contact period sites.  At 
the >+4σ level, all functions except for habitation and all nine periods were attested.  No period 
had more than five functions.  At the >+3σ level, all functions except butchering, tool-making, 
and woodworking were attested for low fertility soils.  Paleo-Indian sites (all attested functions 
except for bone-working and habitation) and Contact period sites (all attested functions except 
for bone-working and trade) were predominant.  At the >+2σ level, low fertility soils were found 
for only bone-working (Paleo-Indian and Contact), ceremonialism (Contact), habitation (Paleo-
Indian), and trade (Late Woodland, Contact).  No examples of low fertility soils were found at 
the >+1σ, >M, <M, or <-1σ levels. 
 
Agriculturally productive (AG) soils were associated at the >+3σ level only with butchering 
(Transitional Archaic, Early Woodland) and hunting (Transitional Archaic).  At the >+2σ level, 
agriculturally productive soils were found with all functions except for fire-using, habitation, and 
hide-processing.  Paleo-Indian sites were absent, and no period had more than four associated 
functions.  At the >+1σ level, all functions except for habitation and all nine periods were 
represented.  The most frequent were from the Contact period, with six attested functions 
(ceremonialism, hide-processing, hunting, plant-processing, tool-making, and woodworking).  At 
the >M level, all functions except for plant-processing and all nine periods were represented.  
The most frequent were Early Archaic sites (all attested functions except for ceremonialism and 
tool-making) and Middle Woodland (all attested functions except for butchering, hide-
processing, tool-making, and trade).  The only case at the <M level was for trade in the Paleo-
Indian period.  No examples of agriculturally productive soils were found at the <-1σ level.  This 
provides further evidence that horticulture was not a significant practice prior to Contact in the 
catchment area. 
 
All cases of naturally infertile soil (NI), pasturage (PA), and disturbed soils (DIST) were at the <M 
level.  All functions were present for all periods, with the exception of the absence of tool-
making in the Transitional Archaic period.   
 
There was a very strong positive correlation between the Transitional Archaic and Early 
Woodland, and strong correlations between the Late Archaic and Transitional Archaic, Late 
Archaic and Early Woodland, and Middle Woodland and Late Woodland periods.  There were 
very strong negative correlations between the Paleo-Indian and Early Archaic, and Early Archaic 






  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 3 3 1 3 3 3 5 12 
EA 41 X 7 6 7 5 6 5 3 
MA 39 39 X 9 6 9 5 5 4 
LA 36 38 37 X 11 12 7 7 2 
TA 36 37 36 37 X 13 9 6 2 
EW 38 37 37 37 36 X 7 9 3 
MW 40 41 38 38 37 38 X 10 3 
LW 39 39 37 37 36 37 38 X 4 
CO 38 39 37 37 36 38 39 38 X 
Figure 15H.15:  Correlations between Periods for Soil Fertility 
 
Site Size:  This parameter is similar to elevation, distance to water, stream rank, and slope, in 
that there were no cases >+2σ.  At the very large size range (>10,000 sq m), at the >+1σ level,  
only two functions are represented:  bone-working (for Paleo-Indian, Early Archaic, Middle 
Woodland Late Woodland, and Contact periods) and ceremonialism (Contact period).  At the >M 
leel, all functions are represented except for hide-processing, as are all periods except for 
Middle Archaic and Late Archaic.  At the <M level, all functions are present for all periods except 
for Paleo-Indian.  Middle Archaic and Late Archaic are represented for all twelve functions; 
Transitional Archaic is represented by all except for butchering; Early Woodland is represented 
by all but bone-working; Middle Woodland and Late Woodland are represented by all except 
bone-working and excavating.  No very large sites were present at the <-1σ level. 
 
For the large site range (1,000 – 10,000 sq m), at the >+1σ level, all twelve functions are 
represented, as are all periods except for the Paleo-Indian.  Late Archaic and Transitional Archaic 
are present for all twelve functions; Middle Archaic and Early Woodland have all functions 
except woodworking; Early Archaic has all functions except for bone-working and butchering; 
Late Woodland has all functions except for bone-working and woodworking; and Middle 
Woodland has all functions except for bone-working, ceremonialism, and woodworking.  At the 
>M level, all twelve functions are again present, but Late Archaic and Transitional Archaic sites 
are absent.  Contact period sites predominate, with all functions except for bone-working, trade, 
and woodworking. No sites are present at the <M level.  At the <-1σ level, the only function 
present is bone-working (Paleo-Indian, Early Archaic, Contact). 
 
For the medium site range (100 – 1,000 sq m), at the >+1σ level, only two functions are 
represented:  hunting (Contact period) and woodworking (Late Archaic, Middle Woodland, Late 
Woodland).  At the >M level, all functions except for trade are represented, and all periods 
except for Paleo-Indian. The predominant periods are the the Contact period, with all attested 
functions  except for hunting and woodworking; the Late Woodland, with all attested functions 
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except for butchering, ceremonialism, plant-processing, and woodworking; and the Middle 
Woodland, with all functions except for fire-using, plant-processing, tool-making, and 
woodworking.  At the <M level, all functions are represented.  The most predominant periods  
are the Paleo-Indian, with all functions except for bone-working and trade; the Early Archaic, 
with all functions except for bone-working, hide-processing, and trade; and the Transitional  
Archaic, with all functions except for butchering, ceremonialism, hunting, and woodworking.  At 
the <-1σ level, the only functions present are bone-working (Paleo-Indian and Early Archaic) and 
trade (Early Archaic, Middle Archaic, Late Archaic, Early Woodland, and Contact). 
 
For the small site range (<100 sq m), at the >+1σ level, only two functions are present:  hunting 
(Contact period) and woodworking (Late Archaic, Middle Archaic, Late Woodland).  At the >M 
level, again only two functions are present:  excavating (Paleo-Indian) and tool-making (Paleo-
Indian and Early Archaic).  At the <M level, all twelve functions are represented, in all but four 
cases for all periods.  The exceptions are bone-working (Middle Archaic, Late Archaic, 
Transitional Archaic, Early Woodland, Middle Woodland), excavating and tool-making (all except 
Paleo-Indian), and trade (Paleo-Indian, Transitional Archaic, and Early Woodland).  At the <-1σ 
level, the only functions present are bone-working (Paleo-Indian, Early Archaic, and Contact) and 
trade (Early Archaic, Middle Archaic, Middle Woodland, Late Archaic, Early Woodland, and 
Contact). 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 8 1 0 1 1 3 2 11 
EA 20 X 9 11 12 9 10 11 8 
MA 13 21 X 13 15 15 14 15 5 
LA 13 22 29 X 15 14 15 16 6 
TA 15 20 27 27 X 15 13 14 6 
EW 15 21 29 29 27 X 13 14 4 
MW 10 16 22 23 22 21 X 22 10 
LW 9 16 22 23 21 23 23 X 9 
CO 11 17 16 16 14 16 13 15 X 
Figure 15H.16:  Correlations between Periods for Site Size 
 
There was a very strong positive correlation between the Middle Woodland and Late Woodland, 
and a strong correlation between the Late Archaic and Late Woodland periods.  There were 
strong negative correlations between the Middle Archaic and Late Archaic, Middle Archaic and 
Transitional Archaic, Middle Archaic and Early Woodland, Late Archaic and Transitional Archaic, 





Figure 15H.17:  Site Size Variances for Functions over Time 
 
When looking at the distribution across all eight environmental parameters, it is not surprising that the 
largest number of strong (>+1σ above the mean) and very strong (>+2σ above the mean) correlations, 
both positive and negative, are between sites from adjacent time periods, as shown in Figure 15H.18: 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 1 1 0 0 0 1 0 0 
EA 1 X 1 0 0 1 2 1 1 
MA 1 1 X 1 1 1 2 1 0 
LA 0 0 2 X 2 3 1 2 0 
TA 0 0 2 4 X 4 2 0 0 
EW 0 0 1 3 5 X 3 1 0 
MW 1 2 1 0 1 1 X 3 1 
LW 0 1 1 0 2 2 4 X 0 
CO 1 1 0 0 0 0 1 0 X 
Figure 15H.18: Very Strong and Strong Correlations between Periods, All Environmental Parameters 
 





D + - Total % 
1 15 18 33 43.4% 
2 9 10 19 25.0% 
3 2 3 5 6.6% 
4 5 1 6 7.9% 
5 3 3 6 7.9% 
6 2 2 4 5.3% 
7 1 1 2 2.6% 
8 0 1 1 1.3% 
Figure 15H.19:  Distance between Periods for Very Strong and Strong Correlations 
 
The tendency for these strong correlations to be between adjacent time periods is even more 
pronounced when sites for all eight parameters are combined, as shown in Figure 15H.20: 
 
  >M                 
<M PI EA MA LA TA EW MW LW CO 
PI X 108 97 67 74 81 96 88 107 
EA 162 X 109 93 100 93 111 115 99 
MA 150 171 X 119 121 125 124 125 94 
LA 140 150 182 X 138 149 124 122 82 
TA 134 146 173 202 X 156 134 112 77 
EW 138 150 175 194 201 X 139 126 81 
MW 144 162 169 170 175 176 X 139 101 
LW 134 161 168 168 172 175 188 X 102 
CO 160 157 145 136 135 139 146 146 X 
Figure 15H.20:  Correlations between Periods for All Environmental Parameters, Combined 
 
Here, the only strong correlations which are not between adjacent periods are those between the Late 
Archaic and Early Woodland periods, both positive and negative, and between the Transitional Archaic 
and Middle Woodland periods, positive.  These constitute 33.3% of the strong positive correlations, and 
20.0% of the strong negative correlations, and none of them is more than two periods apart.  Some of 
the emphasis on similarity between adjacent periods may be an artifact of typological overlaps; for 
example, the assignment of Small Stemmed points to the Late Archaic, Transitional Archaic, and Early 
Woodland periods in the absence of absolute dates.  More distant correlations are harder to explain; for 
example, why there should be a strong positive correlation between the Early Archaic and Contact 
periods for environmental type, or a strong negative correlation between both the Paleo-Indian and 
Early Archaic periods and the Contact period for elevation.  This constitutes an area for future research. 
 
I.  Conclusions 
As a final test, Christine Paquette included a study of the directional distribution of regional and exotic 
lithic materials within the catchment area in her honors theses (2021).  This is a tool available within 
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ArcGIS PRO 2.7 to analyze spatial measures of dispersion, such as mean center and standard deviational 
ellipse.  Paquette comments: 
We can see the patterns of the direction of dispersion, based on certain weighted attributes.  
First, the mean center tool within the software calculates the center point for a group of points, 
based on their x,y coordinates.  This point is indicated by the green triangle in the figures below.  
To calculate a weighted mean center, the points with a certain common attribute, such as lithic 
material, are considered, and the center point is determined based on that attribute.  The 
weighted mean center for all points with the presence of regional or exotic materials was 
determined by the total of these materials at each site, and is indicated by the blue triangle in 
the figures below.  The Central Feature tool was also used to determine the central point with 
the presence of regional and exotic materials.  This tool calculates the central feature in a similar 
way as the mean center tool, only taking into account the x,y coordinates of the selected points.  
The central features (of all points, and weighted by total regional and exotic materials) are 
shown in the figures below, indicated by the purple and orange triangles.  
Lastly, the Directional Distribution tool was used to create a standard deviational ellipse for all 
points with the presence of regional or exotic materials, and then weighted by type of regional 
or exotic material presence.  This tool calculates the orientation of a pattern of points based on 
the standard deviations for each x and y coordinate associated with a particular attribute, 
potentially revealing a particular directional movement of a certain attribute, for instance, lithic 
material.  Analysis was run for all the regional and exotic lithic material types to show each 
individual directional distribution.  This analysis was also run for the all regional and exotic 
materials combined to show overall directional orientation of their distribution.   
Figure 15I.1 shows the directional distribution of the regional materials graphite, steatite, jasper, 
red felsite, and tan quartzite also including the local material arkose.  The mean center of the x,y 
coordinates for all points with the presence of regional and exotic materials falls to the north-
northwest of the Middleborough Little League Site, where there is no actual site that is known 
with the presence of these materials.  The mean weighted center, which takes into account the 
total of regional and exotic materials at each point, falls to the northeast of the Little League site 
and is the average of the weighted concentration so does not match up exactly with any one 
site, but it can be seen that it falls within a small cluster of sites which have a higher 
concentration of total regional and exotic material present.  The central feature of all the sites 
with regional and exotic materials is located at a site to the west and slightly north of the Little 
League site.  This central point has the shortest distance to all other points within the selected 
features.  When weighted by total of regional and exotic materials present at a site, the central 





Figure 15I.1: Directional Distribution of Regional Materials 
The Directional Distribution tool was run for all the points with the presence of all regional and 
exotic materials combined and then individually for each material to show its own orientation 
throughout the study area.  Jasper follows the same general directional orientation as the 
combined total, showing a northeast-southwest directional distribution based on the average 
orientation of the points with these attributes.  This is not surprising as jasper makes up a 
significant part of the total regional material and so would influence the combined analysis.  The 
red felsite distribution shows a slight northeast orientation, certainly influenced by the 
significance of Attleboro red felsite at Annasnappet Pond in the northeast of the study area.  
The directional orientation of tan quartzite points toward the source area in a northwest-
southeast direction while the steatite ellipse shows a slight northwest-southeast distribution.  
These ellipses help to visualize the possible direction of trade and distribution of regional and 
exotic materials in this study area. 
Figure 15I.2 shows the directional distribution of exotic materials.  Chalcedony is seen to have a 
northeast-southwest orientation, suggesting the movement of this material within the study 
area in this direction, and perhaps entering the study area in the same manner.  Basalt and the 
various exotic cherts (grey, green, black) show a slight northeasterly orientation which matches 
the direction of the lower Nemasket River where many sites at which these materials were 
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recorded exist . . . the analysis still offers insight into a general trend of the movement of 
specific types of materials, and the regional and exotic materials overall. 
 
 
Figure 15I.2:  Directional Distribution of Exotic Materials 
This study provides interesting speculations about the relationship among sites and clusters in the 
catchment area, and it would probably be rewarding to expand it beyond the limits of that area to 
examine distributions of exotic and regional materials to adjacent areas. 
In conclusion, the catchment area sites have been shown to display a high degree of consistency over 
time.  After an initial exploratory phase, groups appear to have settled into most of the clusters, and 
probably utilized them for similar functions thereafter, to the end of the pre-Contact period.  This is not 
to say that any of these sites was ever a permanent, year-round settlement.  The model most 
archaeologists subscribe to is one of seasonal transhumance (e.g. Braun and Braun 1994:34-35).  
However, groups appear to have returned to the same areas, and even to the same specific locations, at 
those seasons of the year when the resources of those locations were abundant.  Even after the drastic 
reduction in population and circumscription of free movement brought about by European contact, 
indigenous groups continued to occupy sites in at least three of the clusters (Central Middleborough, 
TIticut/Fort Hill, and Wapanucket), as well as a few more isolated long-term sites like Annasnappet Pond 
and Bassett Knoll. The abundance of hematite and limonite paintstones at the Little League site suggests 
a connection with Annasnappet Pond, which is located adjacent to one of the main sources of these 
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materials in the area.  All three clusters contain sites with the complete set of twelve functions, and all 
of them have sites with burials and/or stone structures present.  These clusters may represent seasonal 
shifts, or they may have constituted the ancestral homelands of different bands.  Given the similarity of 
ceremonial materials in the Wapanucket burials to the offering deposits in the Little League Site’s 
features cited at the head of this chapter, the former is more likely for the clusters in which they reside, 
which are only 3 km apart.  The Titicut/Fort Hill cluster is 10 km away from the Central Middleboro 
cluster, and may represent a different band’s territory.  Three of the other clusters (River’s Edge, 
Wankinquoah, and Long Pond Southwest) appear to have been more specialized:  the former two for 
tool-making and the latter for ceremonial stone structures. 
 
Situated within the center of the largest of the site clusters, the Middleborough Little League site 
undoubtedly played an important role in these seasonal population movements.  So far there is 
evidence for Spring fish-processing on the First Terrace and perhaps on the Second; and for Fall nut-
gathering on the Second and Third Terraces.  No evidence of winter occupation was found there, but 
Dincauze suggested that the Late/Transitional Archaic habitation structures at the nearby Wapanucket 
sites represented “sturdy winter villages” (1975), on the evidence that the habitation lodge entrances all 
faced away from the prevailing winter winds off Assawompsett Pond.  The residents of the Little League 
site may simply have moved there for that season of the  year, bringing with them the local arkose slabs 
as well as the ceremonial goods they had collected, many of which they had also deposited as offerings 
in their pit features. 
 
Within the catchment area, additional sites continue to be reported.  A total of fifteen of them have 
been added since the production of the GIS maps in this chapter:  twelve to the Long Pond Southwest 
cluster and three to a newly defined cluster within Cedar Swamp in Rochester.  These are all ceremonial 
sites, with various types of stone monuments present.  As cultural resource management surveys 
continue to be undertaken in the catchment area, it is expected that site numbers will increase, 







A.  National Register Eligibility 
As stated in Chapter One, archaeological and historic sites may be receive Federal  protection from 
destruction if they possess a sufficient degree of integrity and if they meet at least one of the four 
criteria of significance for nomination to the National Register of Historic Places.  The question of site 
integrity has been covered in Chapter Five, with the conclusion that, while approximately 40% of the 
original area of the site (mostly on the Second Terrace) has been destroyed, and various other impacts 
to integrity have taken place since European contact, significant portions of the site below the plow 
zone retain considerable integrity.  Furthermore, comparisons between pre-Contact recoveries in 
undisturbed contexts with those in the overlying plow zone, excavation unit by excavation unit, indicate 
that even in the plow zone some integrity has been retained. 
A strong argument can be made that the Little League Site satisfies at least three of the four National 
Register criteria, as detailed below: 
A. Important to the study of American history, including pre-European cultural sequences.  This 
requires establishing the age(s) of the cultural material, either through absolute dating 
methods such as radiocarbon, through stratigraphy, and/or through the examination of the 
styles of artifacts present, as these are documented to have changed over time.   
 
With the exception of the Paleo-Indian period, the site was occupied during all phases of 
pre-Contact habitation, on the basis of 28 radiocarbon and OSL dates, diagnostic artifacts, 
and seriated exotic lithic materials, as shown in Chapter Fourteen.  Moreover, as Figure 
16A.1 shows, it is the only site in Middleborough so far investigated which provides dates 
from the Middle Archaic period, as well as from the first half of the Late Archaic period.   
Site Name Mean Date + Range Calibrated Date 
Wapanucket 8 9000 + 270 n/a (TL) 
Wapanucket 8 8670 + 85 9743  9539 
Wapanucket 8 8610 + 80 9685  9528 
Middleborough Little League 8060 + 200 9142  8642 
Middleborough Little League 6360 + 220 7435  7147 
Middleborough Little League 6250 + 80 7259  7156 
Middleborough Little League 6120 + 290 7285  6669 
Middleborough Little League 5770 + 120 6677  6440 
Middleborough Little League 5670 + 360 n/a (OSL) 
Middleborough Little League 5350 + 40 6150  6114 
Middleborough Little League 5110 + 160 6001  5656 
Middleborough Little League 4890 + 70 5666  5582 
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Middleborough Little League 4770 + 50 5582  5497 
Middleborough Little League 4740 + 80 5581  5451 
Muttock-Pauwating 4730 + 30 5574  5530 
Wapanucket 8 4720 + 140 5600  5295 
Wapanucket 6 4350 + 300 5321  4529 
Wapanucket 3 4320 + 250 5150  4779 
Wapanucket 6 4300 + 250 5090  4572 
Wapanucket 8 4290 + 240 5071  4568 
Wapanucket 8 3910 + 100 4443  4230 
Middleborough Little League 3850 + 140 4425  4082 
Middleborough Little League 3790 + 110 4299  4074 
Wapanucket 8 3765 + 65 4268  4080 
Wapanucket 8 3655 + 55 4005  3899 
Middleborough Little League 3640 + 80 4012  3868 
Wapanucket 8 3610 + 130 4092  3819 
Muttock-Pauwating 3590 + 140 4020  3714 
Wapanucket 8 3550 + 130 3989  3687 
Middleborough Little League 3530 + 160  3988  3616 
Middleborough Little League 3520 + 80 3900  3692 
Wapanucket-8 3500 + 105 n/a (TL) 
Wapanucket 8 3435 + 85 3731  3574 
Middleborough Little League 3400 + 100 3725  3550 
Route 44 S3 Locus 1 3310 + 80 3596  3452 
Middleborough Little League 3240 + 140 3640  3335 
Middleborough Little League 3010 + 40 3252  3151 
Route 44 S7 Locus 2 3010 + 90 3272  3074 
Middleborough Little League 2990 + 70 3322  3076 
Middleborough Little League 2870 + 270 3367  2746 
Middleborough Little League 2840 + 140 3082  2843 
Muttock-Pauwating 2600 + 30 2753  2730 
Route 44 S8 Locus 1 2520 + 60 2600  2495 
Middleborough Little League 2460 + 120 2545  2408 
Route 44 S6 Locus 2 2350 + 50 2440  2331 
Middleborough Little League 2200 + 100 2343  2046 
Muttock-Pauwating 2200 + 130 2343  2046 
Middleborough Little League 1940 + 120 2000  1713   
Muttock-Pauwating 1420 + 120 1414  1244 
Middleborough Little League 1315 + 260 1416  955 
Middleborough Little League 1130 + 100 1130  955 
Muttock-Pauwating 1090 + 100 1125  915 
Muttock-Pauwating 990 + 110 975  772 
Muttock-Pauwating 916 + 120 928  723 
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Middleborough Little League 790 + 70 749  667 
Read Company 790 + 65 749  667 
Muttock-Pauwating 790 + 120 768  646 
Muttock-Pauwating 740 + 110 749  627 
Muttock-Pauwating 690 + 110 691  553 
Route 44 S3 Locus 2 690 + 40 673  646 
Muttock-Pauwating 660 + 20 586  566 
Muttock-Pauwating 660 + 20 586  566 
Muttock-Pauwating 620 + 130 677  517 
Muttock-Pauwating 570 + 20 623  602 
Muttock-Pauwating 530 + 100 570  495 
Muttock-Pauwating 500 + 100 582  460 
Muttock-Pauwating 490 + 130 568  432 
Muttock-Pauwating 300 + 220 513  256 
Figure 16A.1:  Absolute Dates from Middleborough Sites 
 
There are some gaps in this occupational sequence at the site, notably from ca 8500 – 7500 
b.p., from ca 5000 – 4500 b.p., and subsequent to ca 650 b.p. (all calibrated).  During the 
latter two gaps, occupation may have shifted to other sites in this part of the town, 
specifically to Wapanucket during the latter half of the Late Archaic period and to Muttock-
Pauwating in the last centuries of the Late Woodland period.  This is an impressive record of 
long-term occupation unparalleled by any other sites in the town; and matched in the 15 km 
radius catchment area only by Annasnappet Pond, whose 30 calibrated dates range from ca. 
9500 – 220 b.p.   
 
B. Important to the lives of important individuals in American history.  This relates only to 
events in the lives of those persons which were significant to their biographies.  
 
Since we are rarely able to know the names of any individuals who lived prior to European 
contact, Criterion B is not relevant to most indigenous people’s sites.  However, George 
Shaw was an important local entrepreneur in Middleborough, and the recoveries from the 
site have shed some light on his late 19th – early 20th century industrial operation and his 
ambitions for its expansion.  Admittedly, however, the  Shaw factory site itself is beyond the  
area of the excavation. 
 
C. Representative of important trends in American history, or a unique site, such as the work 
of a master.  Sites may be considered either unique or representative of trends for each 
defined period of the pre-European or post-Contact sequences, and also at the national, 
state, or municipal level.   
 
As shown in Chapters Seven and Thirteen, the overwhelming evidence for ceremonialism at 
the Little League Site makes it absolutely unique, not only in Middleborough, but 
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throughout the entirety of southern New England, if not even for a broader area.  No other 
site has produced such large quantities as well as varieties of ceremonial objects, including 
painstones (graphite, hematite, and limonite), polished pebbles, pecked pebbles, stone rods, 
pendants, and crystals.   These recoveries provide a unique perspective into indigenous non-
mortuary ceremonial and trade activities which have received little attention previously in 
the published literature.   
 
In addition, as noted under Criterion A, only one other site in Middleborough (Wapanucket-
8) provides cultural information from the Early and Middle Archaic periods and from the 
first half of the Late Archaic period which are verified by absolute dating.  As noted in 
Chapter Seven, the presumed diagnostic artifacts of the Middle Archaic period (Neville, 
Neville Variant, Stark, and Merrimack points) are also found in securely dated contexts of 
subsequent periods – including at the Little League site itself.   Within the 15 kilometer 
radius of the catchment area, only five other sites (Annasnappet Pond in Carver; Double P 
and Bassett Knoll in Raynham; and Plymouth Street and Titicut in Bridgewater) have 
radiocarbon dates in this range.  This makes the site unique for the Middle and early Late 
Archaic period in Middleborough, and nearly unique for all three periods in its region.   Only 
two other sites in the catchment area described in Chapter Fifteen, Titicut and Wapanucket-
8, have evidence of all twelve of the functions documented in Chapters Twelve and 
Thirteen.   In addition, four tool types found at the Little League site (Alsop Meadows and 
Poplar Island points, pendant blanks, and Herkimer diamonds) are so far not documented 
from any other sites within the catchment area, which includes all of the town of 
Middleborough and beyond.   Herkimer diamonds, in particular, have not been reported 
from any other sites in Massachusetts.  Thus, a case can be made at both the local and state 
level for inclusion under Criterion C. 
 
D. Capable of yielding information important to the science of archaeology.  The Little League 
site has the highest number of pre-Contact recoveries of any site within the catchment area 
(228,740).  The only other site which has recoveries in this order of magnitude within the 
catchment area is Annasnappet Pond (101,600 recoveries), a site which was deemed eligible 
for nomination to the National Register of Historic Places.   Yet, as noted in Chapter Five, 
only 1.9% of the remaining area of the Little League Site has been excavated.  If the recovery 
rates from the excavated area are extrapolated to the remaining unexcavated area, it would 
be expected to yield approximately 1,100,000 artifacts and 815,000 flakes in undisturbed 
contexts in the remaining undisturbed B zones at the site.  In addition, it may be predicted 
that there are approximately 400,000 artifacts and 725,000 flakes in the remaining 
unexcavated A3 zones, and 5,000 artifacts and 57,000 flakes in the C zones.   This 
extraordinary amount of material would undoubtedly yield much information important to 
the science of archaeology. 
In conclusion, the Middleborough Little League Site possesses sufficient remaining integrity, and it 
clearly meets three of the criteria to qualify it for nomination to the National Register of Historic Places.  
National Register Nominations often take considerable time to process, so I am recommending to the 
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Town of Middleborough’s Historical Commission that they enact a moratorium on all development at 
the site during the time while the nomination is being evaluated.  If the site is accepted as eligible for 
the National Register, any proposal to alter it significantly thereafter would require a Memorandum of 
Agreement between the Town, the proposed developer, and the Massachusetts Historical Commission.  
This Memorandum would have to include either a site preservation plan or a commitment to support 
additional archaeological work at the Data Recovery level, to extract a larger sample of the cultural 
material, outside of the area of the 1999-2002 Data Recovery area.  The preservation plan could include 
mitigation measures such as site avoidance, or site burial under sufficient fill that any construction 
would not impact the undisturbed deposits.  A new Data Recovery operation would probably be very 
costly in terms of time and resources, and this should serve to discourage the Town from permitting any 
further damage to the site. 
 
B.  Digging in the Field of Dreams 
In his introduction to my Stone Prayers volume (2019a), Black Eagle Sun, a Nipmuc elder, called for an 
“affective archaeology” in which archaeologists allow themselves to experience their sites, not  merely 
with the analytical tools of our trade, but also emotively and intuitively.  Asking for non-Native 
archaeologists, whose training has been in the scientific method, to shift to a more intuitive mode of 
perception is admittedly a radical idea, because our training calls for us to be detached observers, not 
participants in the phenomena that we study.  Despite this academic bias towards the strictly rational, 
my conversations with colleagues over the years show that it is not all that unusual for us to have 
interesting anecdotes to tell about our impressionistic experiences of our sites, though they are ones 
which we would very rarely presume to put into print.  However, as I am at the end of my career in the 
field, having been in the trenches (literally!) for over 50 years, I think that I can be permitted the liberty 
to do this without fear of serious repercussions.  So, at the conclusion of this volume, I ask readers to 
indulge me as I delve into a subject which many of my professional colleagues might find uncomfortable 
introducing into a site report. 
The title of this book has been chosen deliberately, and not merely for its association with the title of 
the well-known baseball film, which has been adopted by the Middleborough Little League as its logo 
(see Figure 16C.1).   Since 1992 – four years before the commencement of excavation at the site – I have 
carefully recorded all remembered dreams as a part of my regular morning discipline of self-examination 
and meditation.  Starting in 1997 – the year after the initial Locational Survey at the site – I have been 
affiliated with the International Association for the Study of Dreams (IASD), an organization which 
includes all facets of study of this subject, from the work of quantitative researchers at sleep 
laboratories and in university graduate programs, to clinical psychologists and social workers, to the 
cultural practitioners of the sacred who still persist in indigenous cultures, to the neo-shamans from 
Western cultures who have sought to replicate their experiments  – as well as hundreds of ordinary 




Figure 16B.1:  Signboard at the Entrance to the Site 
I have attended all of this organization’s annual conferences, and presented papers and workshops on 
dreaming at most of them – often drawn from my own dream experiences.   I served as conference host 
at Bridgewater State University for the 2006 conference.  At the 2002 conference, which was held at 
Tufts University, I presented a paper with the same title as this book, in which I shared some of my 
experiences in dreaming about the site, and I also led a tour of the site for conference participants.  In 
addition, I have taught a Culture and Consciousness course at Bridgewater State University several 
times, in which students were encouraged to keep dream journals and in which we engaged in six 
dreamwork sessions in the course of the semester.  Each time, I have conducted the final dreamwork 
session at the stone structures of the South Brook-13 site on campus, to allow students to experience 
what dream researcher Robeert Bosnak (1996) refers to as the genius loci of a sacred place.  
There is an obvious symbolic connection between dream interpreters and archaeological fieldworkers:  
both of them dig down to discover hidden contents.  The psychologist C.G. Jung, in his autobiography 
(1965), stated that, had he had his life to live over again, he would have wanted to be an archaeologist.  
Since Sigmund Freud’s seminal introduction, The Interpretation of Dreams (1913), dream interpretation 
has grown into a thoroughly reputable field of study, with its own professional journals, methodologies, 
laboratories, and research tracks in major universities around the world.   
Psychologists have proposed several theoretical explanations relating dream content to waking life.  
Freud, himself, thought that dreams represented wish-fulfillment and contained contents lodged in the 
unconscious which would be unacceptable to express in waking life – especially sexual imagery.  Jung 
(1969a) considered this perspective too limited, and was more interested in the relationship between 
dream imagery and mythological images, both of which he considered to derive from an archetypal 
collective substrate of the unconscious which is common to all humans at all times.  Another popular 
view, the Continuity Hypothesis, suggests that dreams contain elements drawn from recent waking 
experience – what Freud (1913) termed “day-residue”.  Numerous experimental studies have shown 
that many dreams contain content of this sort (e.g. Schredl 2003).  One of the more important 
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contributions to the field is Gestalt Theory, as championed by Fritz Perls (1970).  It concentrates on the 
emotional content of the dream, and considers all of the characters and features of a dream to be the 
dreamer’s projections, even including the scenery.  Another more recent theoretical perspective is that 
dreams evolved as adaptive mechanisms in early hominins to allow for the rehearsal of simulated 
threats or difficult social situations (Revonsuo et al. 2015), to assist the dreamer to prepare for 
prospective future issues.  A more reductionistic approach, the Activation Synthesis Theory, simply 
dismisses dreams as nothing more than random firings of brain neurons (Hobson and McCarley 1977).   
There have also been a number of anthropological approaches to dreams.  Early efforts in the subfield of 
psychological anthropology (e.g. Tyler 1958) were strictly etic in their approach, adopting a Euro-
American perspective on dreaming in “primitive” cultures rooted in social Darwinism which was largely 
negative and dismissive.  Mid-twentieth century attempts to present a more emic perspective by Kilton 
Stewart (Domhoff 1990) and Carlos Castaneda (DeMille 1976) are colored by claims of 
misrepresentation, if they are not outright spurious.  However, more recently a number of cultural 
anthropologists have adopted a more nuanced, emic approach.  Barbara Tedlock, herself raised in an 
Ojibway tradition which values dreaming as potentially prophetic, has led the way with insightful 
ethnographies of dreaming traditions in several indigenous cultures of North (2004) and Central America 
(1992).  She has affirmed that the frequent claim of traditional cultures that dreams may be predictive 
of future events as well as reflective of past and present ones is borne out in her actual experience.  
More recent researchers have been motivated by this theoretical shift to allow their own dreaming 
within ethnographic settings to color their perceptions of the cultures under study; for example, Michele 
Stephen’s unsettling dreams during her apprenticeship to a Mekeo Man of Sorrow (1995) or Roger Ivar 
Lohmann’s insightful studies of Asabano dream traditions, mingled with his own dreams while in the 
field (2010).  These investigations have at the very least emphasized the value of appreciating dreams as 
sources of wisdom, not only for the cultures which have retained active dream traditions, but for the 
ethnographers as well.   
However, nearly all of these studies have been within the subdiscipline of cultural anthropology.  Very 
few archaeologists have contributed in a meaningful way to the debate.  I would cite Ryan Hurd’s 
description of his own lucid dreams when attempting to interpret petroglyphs on a pre-Contact 
Nicaraguan island site (2011), and Paul Devereux’s experiments with subjects dreaming in sacred spaces 
(2013) – an experimental protocol which I have had the privilege to replicate with my own dreaming 
(2011), as well as with my Culture and Consciousness students.  Hurd’s account must be regarded as 
anecdotal rather than systematic, while Devereux’s did not involve long-term longitudinal studies of his 
subjects.  I suspect that the reluctance on the part of archaeologists to involve themselves in the 
appreciation of dreams derives in part from the way in which we are trained as objective observers of 
the past, with an emphasis on quantitative evaluations of data (e.g. Binford 1962), as well as the fact 
that dreams are essentially irretrievable from most archaeological sites – unless we discover texts (e.g. 
Hoffman 2004c) or pictorial representations (e.g. Clottes and Lewis-Williams 1998) of them.  This is 
obviously out of the question for most sites of non-literate societies in Northeastern North America, 
though at least one researcher, Edward Lenik, has pushed the envelope a bit in his interpretations of 
indigenous petroglyphs and pictographs in the Northeast based on surviving folklore (2002). However, 
he has not related these images to dreaming.   
585 
 
I consider it to be unlikely that any one of these theories can account for all dream experience, and the 
discussion below provides documentation for this ambiguity.  Despite Tedlock’s (1981) critique of the 
use of statistical methods in dream studies, my approach in this chapter is largely and deliberately 
quantitative, just as it has been throughout this volume. 
While dream recall frequency varies considerably from person to person, it is estimated on the basis of 
EEG readings taken under controlled conditions at sleep laboratories that almost everyone experiences 
at least five dream episodes per night (Van deCastle 1994:231-235).  Similar to the artifacts at an 
archaeological site, it is ordinarily unlikely that the total number of dreams experienced during a night 
will be retrieved.  My own dream recall frequency is fairly high, averaging consistently about 1.75 
dreams/night since I began recording them.  Altogether, since the initial Locational Survey in June of 
1996, I have recorded 350 dreams which specifically refer to the Little League Site, out of a total of over 
14,000 recorded dreams over the same period (2.5% of the total).  The maximum number of dreams in 
this entire set that I was able to retrieve from a single night was five, and that was only once.  Just as it is 
possible to estimate the total number of artifacts remaining unexcavated at a site based on a 
representative sample, it may also be estimated that the total number of dreams I actually had during 
this period would have been around 46,500.  If the percentage of them which related to the site were 
similar to those I recalled, it would result in a total of 1,165 site dreams – of which the set presented 
here must be considered as only a sample, just as the total retrieval of materials from the site is a 
sample.   However, in both cases the sample is sufficiently robust that it can be considered reasonably 
representative of the whole.  These dreams were spread throughout the entire period of excavation and 
analysis, as shown in Figure 16B.2: 
 
Figure 16B.2:  Distribution of Site Dreams by Year 
One of the more productive methods of investigation used by dream researchers is content analysis 
(Hall and Van deCastle 1966).  Similar to methods of analyzing archaeological data, content analysis 
explores the frequency of specific dream contents longitudinally across a dreamer’s experience over 
















Year (starting with 1996) 
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have been assembled for this purpose and are available for qualitative and quantitative analysis 
(Domhoff 2001).   Using content analysis, it is possible to explore the relationship of the body of 
evidence provided by my dreams to the above hypotheses.   
First, if the Continuity Hypothesis were correct, it would predict that the frequency of my dreams about 
the site would correlate to those times when the actual excavation was taking place – for most years, in 
July and early August.  This 6-week period also includes most of the laboratory work done on the 
recoveries from the site, as this was an important part of the course.  Figure 16B.3 shows the results.  
The number of dreams certainly did peak during the months in which the field school was working at the 
site.  However, 26 of the 65 dreams from August (40.0%) took place after the close of the field school – 
and the August peak continued in 2002, 2003, and  2020, when no field schools took place at the site.  
This might reflect a phenomenon I refer to as “dream decay” (2011c) in which the stimulus from waking 
life continues in dreams for some time after the actual activity has ceased.  In addition, dreaming about 
the site occurred in all months, but there were no dreams recalled during the field seasons in 2001 or 
2006.  There was also a subsidiary peak in October, with nearly as many dreams as in July, well after the 
close of the field school in most years. 
Figure 16B.3:  Distribution of Site Dreams by Month 
In addition, the Continuity Hypothesis would predict that the objects about which I dreamt should 
correspond to the objects we were finding at the site.  Figure 16B.4 compares the frequency of artifacts 
found at the site with the frequency of their appearance in my dreams: 
Type # found # dreams   Type # found # dreams 
anvil 157 0 
 
pendant 55 0 
atl-atl weight  2 0 
 
pestle 96 2 
canoe anchor 1 0 
 
petroglyph 2 0 
celt 1 0 
 
plummet 3 0 
chopper 65 1 
 
projectile point 139 28 
core 513 4 
 
polished pebble 9,594 8 
crystal 328 18 
 
pottery 23 3 
digging tool 25 1 
 


















drill 39 3 
 
preform 198 2 
gouge 2 0 
 
rod 5,132 1 
grooved weight 2 1 
 
scraper 1,307 8 
hammerstone 539 2 
 
sharpening stone 20 1 
hoe 2 0 
 
sinew stone 5 0 
knife 179 6 
 
smoothing stone 12 0 
mortar 13 2 
 
spokeshave 83 0 
muller 2 0 
 
trade bead 0 1 
notched pebble 10 0 
 
utilized flake 1351 3 
nutting stone 58 2 
 
wedge 168 1 
paintstone 13,816 9 
 
whetstone 2 0 
pecked pebble 280 0 
 
Total 34,356 106 
Figure 16B.4:  Comparison of Frequencies of Artifacts at the Site and in Dreams 
It should be obvious that there is not a great deal of correlation between the two sets.  Seventeen of the 
artifact types found at the site have never appeared in my dreams, and these include some which 
occurred with moderate frequencies, such as pecked pebbles, anvils, pounding stones, spokeshaves, and 
pendants.  Other commonly found types like rods, utilized flakes, hammerstones, wedges, and preforms 
have only occurred once or twice in dreams; but projectile points and crystals have shown up very 
frequently.  A Contact period trade bead showed up in one dream, but none have been found at the site 
– nor is there any evidence of Contact period occupation there.  A chi-square comparison between the 
two sets gave a value of 2,510.43, with 39 degrees of freedom, which yields a probability of correlation 
of 0.00; the critical value at the .05 confidence interval for this many degrees of freedom is 54.57.  This 
suggests that something else besides continuity is going on.   
An orthodox Freudian approach might suggest that projectile points and crystals are phallic in shape, 
and might be proxies for sexual symbols – but rods and pestles, which appear rather infrequently in my 
dreams, are even more so.  In fact, the sexual symbolism inherent in pestles, including the manner in 
which local Native women use them, is emphasized by effigy pestles which are clearly carved into phallic 
shapes (Gardner 1998).  A more nuanced approach along this line might reference the emphasis many 
(especially male) archaeologists place on the finding and typological identification of projectile points, as 
discussed in Chapter Seven – hence, wish-fulfillment.  In fact, in all but 6 of the 28 dreams which 
contained points, the point types were actually specified in the dream:  three Merrimacks, three 
Levannas, three Small Stemmed, three Jack’s Reef Corner-Notched, two Clovis, two Nevilles, two 
Squibnocket Triangles, two Atlantics, and one each of Brewerton Side-Notched, Brewerton Eared 
Triangle, Wayland Notched, Hardaway-Dalton, Mansion Inn, Beekman Triangles, and Vosburgs.  There 
was also one “Dineh” point mentioned, and the content of this dream was that I doubted that the claim 
for this Navajo artifact was correct.  It should also be noted that no Clovis, Hardaway-Dalton, Brewerton 
Eared Triangle, Wayland Notched, or Mansion Inn points have ever been recovered from the site.  Had 
the first two of these types been found, it would have altered the interpretation significantly, since they 
are of Paleo-Indian or Late Paleo-Indian age.  There were also two dreams in which Paleo-Indian style 
scrapers were found.  As discussed in Chapter Fifteen, there is no evidence for the presence of a Paleo-
Indian occupation at the site.  The Mansion Inn type is ordinarily found only in burials, which, had we 
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found any of them, would also have altered the interpretation.  The most frequently found point type 
found at the site, Small Stemmed, occurred only three times in dreams.  So, once again, the dreams do 
not favor either the Continuity Hypothesis or the Wish-Fulfillment Hypothesis. 
A more Jungian approach might reflect upon the archetypal significance of hunting activities and an 
expression of the glamor traditionally attached to meat acquisition, especially for males – and hunting, 
too, is akin to archaeological investigation, in that one is trying to find one’s quarry in the outdoors.  
However, in my case this runs afoul of two facts:  first, I have been a vegetarian for over 50 years, so 
meat holds no glamor for me; and second, use-wear analysis done subsequent to fieldwork has shown 
that almost all of the tools labeled as projectile points in the field were actually used for other purposes 
than hunting.  Jung does, however, have some very cogent things to say about the archetypal symbolism 
of crystals (1969b), especially axially symmetrical ones, like our Herkimer diamonds, as archetypal 
symbols of wholeness.  Seven of the eighteen dreams about crystals specifically mention Herkimer 
diamonds.  As noted in Chapter Fifteen, no other sites within the catchment area have reported finding 
them, so they are rare and unusual. 
Another way to test the Continuity Hypothesis is to examine the frequency of actions within this set of 
dreams.  Many of the dreams in the set contained multiple scenes, not all of which were related to the 
site and its contents.  After these scenes were excluded from the content analysis, a total of 571 
different actions were identified, for a total of 3,939 total actions.  Of these, 181 action types (31.7%) 
occurred only once, and an additional 307 action types (53.8%) occurred no more than ten times.  
Collectively, these amounted to 39.0% of all the actions in the set.  The remaining 80 action types 
(14.0%) accounted for 61.0% of all the actions.  Figure 16B.5 shows the frequency of 55 actions from this 
set which are specifically related to the process of archaeological survey, excavation, and laboratory 
work, in descending order of frequency, and compares them with the frequency of these actions in the 
entire dream database, from the time of the initial survey onward.   
Action Site Total Non-Site Total Total 
dig/excavate 150 477 627 
find 147 3,304 3,451 
finish/complete 53 545 598 
open 31 734 765 
discover 20 615 635 
lay out 18 40 58 
record 18 18 348 
assign 17 117 134 
set up 17 529 546 
direct 16 454 470 
backfill 15 12 27 
locate 13 294 307 
process 13 40 53 
recognize 12 500 512 
label 11 72 83 
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measure 11 60 71 
identify 10 207 217 
train/instruct 10 364 354 
examine 8 106 114 
catalogue 7 22 29 
survey 7 30 37 
calculate 6 67 73 
collect 6 140 146 
date 6 29 35 
scrape 6 38 44 
volunteer 6 78 84 
sight 5 19 24 
supervise 5 45 50 
analyze 4 16 20 
expose 4 111 115 
number 4 49 53 
photograph 4 29 33 
sift 4 11 15 
wash 4 225 103 
bulldoze 3 4 7 
count 3 108 111 
file 3 83 86 
investigate 3 116 119 
seriate 3 0 3 
calibrate 2 1 3 
classify 2 13 15 
explore 2 93 95 
interpret 2 40 42 
inventory 2 19 21 
profile 2 3 5 
streak 2 8 10 
weigh 2 13 15 
document 1 12 13 
map 1 9 10 
plot 1 35 36 
quantify 1 1 2 
repatriate 1 3 4 
sample 1 26 27 
stake out 1 2 3 
Total 706 9,986 10,858 
Figure 16B.5:  Frequency of Archaeology-Related Actions in Site Dreams 
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As the table shows, the two most common action types, digging/excavating and finding, accounted for 
7.2% of all actions (150 and 147, respectively).  These, of course, are closely related to the 
archaeological process, and would tend to support the Continuity Hypothesis.  Other activities common 
to archaeological work were far less common.  Collectively, these accounted for 409 actions, or 10.3% of 
the total.  It should be obvious from the table that some of these actions were much more frequent in 
the set than they were in dreams outside of it.  A chi-square test comparing the frequencies of these 
actions within the set to their frequency in my dreams not related to the site give a value of 1,279.79 for 
54 degrees of freedom, which has zero probability of correlation at any value of p (at .05 = 72.15). 
Other action types unrelated to archaeology were quite common in my other dreams.  The 25 remaining 
common actions in site dreams are shown in Figure 16B.6, also in descending orderof frequency.  All of 
them are more common than all but the three most common of the archaeology-related actions.  
Altogether, these 25 actions comprise 32.0% of the total.  It will be noted that the totals in non-site 
dreams are almost all much more frequent than in the corresponding column in Figure 16B.5: 





tell 110 3,840 
show 86 1,928 
come 77 3,461 
see 73 4,047 
ask 71 3,658 
take 63 3,622 
want 62 2,657 
say 61 3,290 
need 59 1,637 
work 59 1,071 
look 57 2,278 
give 53 2,568 
make 50 2,783 
use 50 2,303 
think 48 2,224 
know 45 2,704 
try/attempt 43 2,559 
put 41 1,770 
realize 37 1,543 
leave 36 2,223 
bring 35 1,462 
agree 34 1,386 
return 33 1,701 
start 32 1,246 
Figure 16B.6:  Frequency of Non-Archaeological Actions in Site Dreams 
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A chi-square test between these two sets provided a value of 134.52, still well above the critical value of 
36.42 for 24 degrees of freedom, but far lower than the value for archaeological actions.  This further 
suggests that something other than continuity was going on in these dreams. 
Turning to Revonsuo’s Threat/Social Simulation Hypothesis, there have been nine dreams in which 
threats to the site have been featured.  Five of these related to construction activities which have 
destroyed, or which threaten to disturb site contexts.  Three referred to possible vandalism, while one 
dream referred to the presence of ticks at the site, some of which got on my arm.  Since this area of 
southeastern New England is definitely one in which Lyme Disease is prevalent in the warm seasons of 
the year, I always advise students to take precautions to prevent contact with the deer ticks which 
spread it, and I apply those precautions myself.  This has successfully allowed almost all of us to avoid 
exposure to Lyme Disease.   As noted in Chapter Four, vandalism has not been a serious problem at the 
site.  While construction has taken out about 40% of the estimated original site area, all of it took place 
prior to the 1999 field season; yet all but one of the construction threat dreams followed the 1999 field 
season.  To be sure, subsequently there have been occasional suggestions from the Little League of 
plans to develop the site further, but none of them has come to fruition over the past 20 years, and as 
noted above it is to be hoped that nominating the site to the National Register of Historic Places will 
preserve its remaining contents in perpetuity.  If my dreams were intended to prepare me to face the 
threats of construction and vandalism, they did not do so very often; nor did those threats materialize. 
Potentially more relevant to this data set is the more recent idea that dreams might help the dreamer to 
rehearse for challenging social situations (Tuominen et al. 2019a, 2019b).  The social situation of my 
work at the site appears in a total of 105 dreams about the field school itself, 29 dreams about surveying 
in new units at the site, and 48 dreams set in my lab or at my computer, analyzing the material found 
there.  The field school dreams are by far the most common in the set (30.0%) and there is one very 
peculiar feature about the timing of them:  a total of 23 of them (21.9%) are set on the first day of 
fieldwork.  Only two of these dreams, both from 1999, occurred during the time of the field school itself, 
as shown in Figure 16B.7: 
Month 1999 2000 2007 2009 2010 2011 2012 2013 2015 2016 2018 2019 2020 Total 
January         1         2 1     4 
February         1             1   2 
March       2   1               3 
April   1       1         1   1 4 
May     1           1   1     3 
June                 1         1 
July 2       1     1           4 
August             1           1 2 
Figure 16B.7:  First Day of Field School Dreams by Month 
The remaining July dream was from the week before field school began in 2015, and the August 2012 
dream was from after it ended.  Thus, with only three exceptions, these dreams were all anticipatory of 
the coming year’s field school – and it is striking that none of them was dreamt in the last four months 
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of the year.  By contrast, the eleven dreams about the last day of the field school tended to be in the 
latter half of the year, as shown in Figure 16B.8: 
Month 1999 2000 2008 2009 2011 2013 2018 2020 Total 
July       1 1       2 
August   1 1       1   3 
September           1     2 
October               2 2 
November       1         1 
December 1               1 
Figure 16B.8:  Last Day of Field School Dreams by Month 
The July and August dreams were within the period of the field school itself, though the August ones 
were near its close (cf. the Continuity Hypothesis).  The remainder were clearly retrospective, as the 
First Day dreams were prospective.  This trend also continued into 2020, when there was no field school, 
possibly further evidence of dream decay. 
However, contrary to the Social Simulation Hypothesis, preparing for field school is by no means a novel 
or very challenging activity for me.  I have conducted field schools most summers since 1974, either with 
volunteers, students, or a combination of the two groups.  My only concern – realized in the 1997, 2003, 
and 2004 seasons – was that there might be insufficient numbers of students enrolled for the field 
school to run.  This is purely an administrative decision, based on what the university would have to pay 
me to run it.  Some summers I have opted to do this on a pro-rated basis per student; and in 2016 the 
field school was shortened from five to three weeks due to low enrollment.  But underenrollment was 
not the primary concern of most of these dreams.  There were five dreams in which the number of 
excavators who showed up on the first day was smaller than I expected, but only in two cases less than 
six – the minimum for a summer course – and there were also four dreams in which the numbers were 
greater than I expected, so much so that I wasn’t sure I’d have enough field equipment for them all.  
Had there actually ever been overenrollment in the field school, this would have been a real problem, 
for the reason stated in the dreams, both in terms of available field equipment and the burden of 
keeping track of recoveries from such a productive site without filling a paid position for a registrar -- all 
within a very limited budget.  So these dreams were certainly not examples of wish-fulfillment; they 
were closer to nightmares!  This suggests that while some dreams were certainly anticipatory, they were 
not often “rehearsals” for a stressful social situation.   
The Social Simulation Theory also predicts that dreams are likely to contain more social interactions than 
waking life, and that they will focus upon individuals who are emotionally more important to the 
dreamer, especially in the dreamer’s current waking life (Tuominen et al. 2019a, 2019b).   The 
overwhelming majority of dreams in this set of 350 featured students – a category not mentioned in 
either of the above articles:  82 named in 138 dreams, 154 unnamed.  A second large category consisted 
of professional and amateur archaeological colleagues:  51 named in 111 dreams, 37 unnamed.  Kin and 
friends appeared in only 29 dreams.  Non-archaeological colleagues and associates appeared in 21 
dreams.  Other persons appeared in 24 dreams for named, 129 for unnamed, and there were 41 dreams 
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in which I was the only character.  The latter comprise only 11.8% of the total, which does suggest a high 
degree of social engagement in these dreams, as predicted by the theory – but not 100%. 
Another peculiarity in this set is that, while 58.5% of the named students appeared in dreams either in 
the year they were in the field school or the year following, the remainder were brought back from 
further in the past, in nine cases from more than 15 years prior to the dream.  The average gap for these 
revenants was 5.3 years.   Six of the students mentioned in dreams never did archaeological work with 
me at all, and are not included in this average.  Two of the named students are unknown to me, and are 
also not included.  While I did maintain contact with 16 of the 32 former students who appeared in later 
dreams, the other 16 (50.0%) were students I'd been out of contact with for quite some time when I had 
the dream.  It does not seem that their appearance in dreams could relate to maintaining social 
networks, as they certainly were not persons of emotional importance to me at the time of the dreams.  
 
A similar time lag applied to the 51 named amateur and professional archaeological colleagues who 
have appeared in my dreams, though a much larger percentage of them (80.4%) were persons who had 
never visited the site, let alone participated in the excavation.  Only six of the ten who did participate or 
at least visited the site appeared in dreams during or shortly after the time they worked at the site, and 
two of those also appeared in dreams long after their participation -- both being persons with whom I 
maintained close relationships thereafter.  At least six of the members of this group were deceased at 
the time I dreamt of them.  The average gap from the time they last visited the site or dug with me to 
the time of the dream was much wider than for students, 11.6 years.   
 
There were also fourteen non-archaeological colleagues who appeared in 16 dreams, only two of whom 
had ever visited the site.  Among kin, my wife appeared in seventeen dreams, and she certainly has 
visited the site; the other eleven persons, in thirteen dreams, have not.  The seventeen other named 
persons included a number of actors or their roles, government officials, and historical figures, and none 
of them have visited the site.  Some of them were identified only by first names, and I have no clear idea 
of who they were.   
 
The many unnamed persons included members of various professions and ethnicities, as well as the 
rather indefinite “men” (seventeen cases) and “women” (seventeen cases), and the even more 
indefinite “someone” (23 cases).   None of the other unnamed figures showed up in more than three 
dreams.  In almost all of these cases, I have no idea whether or not any of these persons ever visited the 
site or dug there.  These data suggest that while some of my dreams may have been devoted to the 
need to establish or maintain social networks, especially with my current or recent students, many of 
them did not – especially the 11.8% of the dreams in which I was the sole character.   
 
Gestalt Theory, as noted above, concentrates upon the emotions within dreams, and posits that this is 
what dreams are mostly about (e.g. Hartmann 2014).  However, slightly more than a third of the dreams 
I recorded (33.8%) which were set either at the site or in my lab were completely devoid of emotional 




I am instructing a group of high school students in how to catalogue bone and quartz steep-
edged scrapers excavated at the Middleborough site. 
 
These dreams also provide a challenge to Jeremy Taylor’s blanket statement that “all dreams come in 
the service of healing.” (1998)  Without a doubt, some of the dreams in the set of 350 did “come in the 
service of healing”, but not all, especially not those with no emotional content – and it would take a 
particularly contorted logic to force these dreams into Taylor’s model.  Like the above example, many of 
these emotionless dream records were very short.   The average recorded word count for emotionless 
dreams was 92.25, while that for dreams in which emotions were registered was on average more than 
twice as long (186.61).  The longest emotionless dream had 341 words, and only twelve of these 160 
dreams (7.5%) had more than 200 words, while nine (5.6%) had 25 words or less.  The shortest dream 
had only seventeen words.   The longest dream containing emotions had 1,115 words, and 67 of these 
190 dreams (35.3%) had more than 200 words.  The shortest of them had 26 words. 
Studies have shown that dreams devoid of emotion are more likely to occur in portions of the sleep 
cycle which are not characterized by rapid eye movement (Non-REM sleep) (e.g. Solms 1997), or during 
earlier, shorter REM episodes during the night (Van deCastle 1994:233).  None of my dreams about the 
site took place in a sleep lab, so I can’t determine whether any of them were Non-REM.  I also did not 
record the times at which dreams took place in the course of the night, but when multiple dreams were 
recalled from the same night I can at least specify the rank order in which the non-emotional dreams 
about the site occurred.  This is shown in Figure 16B.9: 
rank: 1st 2nd 3rd Total 
of 1 48 X X 48 
of 2 42 26 X 68 
of 3 16 11 10 37 
of 4 2 2 3 7 
Total 108 39 13 160 
Figure 16B.9:  Order in Which Non-Emotional Site Dreams Occurred 
The position of the 48 emotionless dreams which were the only ones recorded for that night obviously 
cannot be determined.  If these are subtracted from the table, the number of emotionless dreams which 
occurred first in the night (60) is only slightly greater than those which occurred later in the night (52), 
which suggests that the lack of emotion was not closely related to the timing or duration of REM 
periods. 
Figure 16B.10 provides a tabulation of the emotions which were registered in these dreams.  Because 
Gestalt Theory proposes that every character in a dream is an aspect of the dreamer, all emotions are 
included, whether they were ones which I felt as the dreamer or if they were expressed by another 
character in the dream.  It was certainly the case that the same dream could contain several emotions, 
and could include switches from positive to negative emotions or from negative to positive emotions.  





Negative Emotion # Positive Emotion # 
Ambition 1 Anticipation 3 
Anger 14 Approval 3 
Being Hassled 1 Attraction 5 
Being Stuck 4 Beauty 3 
Boredom 2 Confidence 1 
Brusqueness 1 Curiosity 1 
Complaint 14 Eagerness 2 
Concern 10 Elevated  Mood 2 
Confusion 7 Encouragement 2 
Criticism 3 Enjoyment 1 
Danger 8 Excitement 8 
Demand 4 Friendliness 5 
Difficulty 16 Goodness 17 
Disappointment 9 Hope 11 
Distress 14 Impressed 8 
Doubt 4 Intuitive 2 
Error 22 Love 5 
Failure 1 Loyalty 1 
Frustration 13 Patience 2 
Incompleteness 26 Pleasure 12 
Insistence 3 Promise 3 
Lack of Care 1 Relief 6 
Offense 1 Satisfaction 8 
Opposition 3 Success 9 
Problem 13 Surprise 15 
Sadness 3 Trust 1 
Shock 3 Upbeat Mood 1 
Sinister 1 Welcome 3 
Skepticism 11 Wonder 13 
Suspicion 9 Total 153 
Trouble 1 
  Unmerciful 1 
  Warning 4 
  Total 228 
  Figure 16B.10:  Emotions in Site Dreams 
Many dream researchers (e.g. Domhoff 2001) have commented on the prevalence of negative emotions 
in dreams.   Comparing the totals of negative and positive emotions in Figure 16B.10, it certainly seems 
that this was the case with this set of dreams:  the negative outweigh the positive by a factor of almost 
1.5:1.  However, as shown in Figure 16B.11, emotionally neutral dreams equaled or exceeded the 
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dreams with positive emotions in most years.  The sum total of non-negative emotions (positive plus 
neutral) exceeds that of the negative emotions by a similar factor of 1.5:1.  It should be noted that the 
emotions of fear and panic are absent from the above table.  None of these dreams could be considered 
nightmares, and in fact my nightmare frequency in general is very low.  There were only two lucid or 
semi-lucid dreams – in which I became aware during the dream that I was dreaming – recorded in the 
set.  In general, I do not have many lucid dreams. 
 
Figure 16B.11:  Positive (blue), Neutral (red), and Negative (green) Dreams about the Site  
It should be noted that the most common negative emotion in these dreams was a sense of 
incompleteness – in most cases, these were dreams of excavation units which had not been completed, 
especially at the close of the digging season – as might be predicted by the Continuity Hypothesis.  
However, because in Gestalt Theory the setting itself can be symbolic of the emotional state of the 
dreamer, it is possible that these dreams were also portraying “unfinished business” in my waking life, 
for which my dreaming mind chose the site as a symbol.  This may also be expressed by the second most 
prominent negative emotion, errors – most often, my own errors in laying out the excavation units or 
errors made by excavators.  There actually were some errors in laying out the units, especially from the 
Fall 1996 season, as we discovered in 2015 when we returned to the Second Terrace.  I believe that I 
have resolved the impossible square numbers in the analysis, but as the units cannot be relocated I 
cannot be absolutely certain about this.  From a Jungian standpoint, this “unfinished business” is likely 
to reflect my archetypal Shadow, as in Jungian psychology (1969) the Shadow contains the imprint of 
the negative side of the psyche, including the mistakes and shortcomings to which we are all subject 
from time to time.  In addition to Shadow work, there have also been a number of dreams which 
featured Anima figures, projected onto female students to whom I was attracted.  And there was one 















Year (starting 1996) 
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I show three stone tools that were found at my site to Russell Gardner, the Wampanoag Tribal 
Historian, at his home.  He brings out three tools that match these perfectly -- they are the same 
shape and appear to be made of the same materials.  It's possible that they were made by the 
same person.  However, when I look closer, I see that one of his tools is made of wood.  I ask how 
it's possible for him to have known that my tools would match his.  A voice says, "Simple:  he's 
the Wise Old Man." 
The most common positive emotions were a sense that things were good – a reversal of the “error” 
emotion – and surprise, usually upon finding something unexpected during excavation.   
This brings us to the last of the psychological theories, the Activation Synthesis Theory, which represents 
one pole of an old debate about the nature of mind.  Reductionists like Hobson consider the mind to be 
an epiphenomenon of brain activity; that is, that everything which takes place in what we term the mind 
is the result of electrochemical reactions in the brain.  Dreams, as manifestations of mental activity, are 
considered to be no more than the result of random firings of brain neurons, and consequently have no 
meaning.  It must be stated that Hobson has somewhat revised his extreme position on this topic; he 
more recently (2002) stated that they are the result of chaotic firings of brain neurons, which is actually 
rather dramatically different if one follows Chaos Theory (Gleick 1998).  As Jeremy Taylor observed,  
The argument that dreams are “meaningless” is like saying that simply because I don’t speak 
some particular foreign language, those who do speak it are mouthing gibberish and that it is a 
waste of time (or even potentially “damaging”) to try to understand them. (1998:6) 
Other researchers, for example David Chalmers (1996), argue the opposite position, that the brain is an 
epiphenomenon of a disembodied Mind, and consequently dreams are inherently very meaningful.  
Jeremy Taylor was obviously among those arguing for this position.  It is also in harmony with many of 
the world’s philosophies and cultural traditions, particularly Hindu thought, all of which posit the 
existence of a disembodied source of all thought, whether or not it is named as a deity.   
There does not seem to be any easy way of reconciling these two polar opposites, except perhaps to 
suggest that some dreams are more meaningful and others are more meaningless – or even, that some 
parts of individual dreams are more meaningful than others.  For example, the tendency for my mind to 
call up past characters with whom I am no longer in contact into later dreams certainly does seem to 
have a random aspect to it.  But as noted above, those characters only appear in a minority of dreams in 
this set. 
If the Activation Synthesis Theory is correct, it would seem unlikely for dreams to be very specific and 
accurate as to details.  We have already seen that the majority of my dreams about projectile points are 
specific as to type, and that most of these types are ones which have actually been found at the site.  
The majority of the 73 dream references to lithic materials are also both specific and accurate as to both 





Material Black Brown Clear Green Grey Maroon Pink Red Tan White Total 
Argillite       1 2           3 
Arkose         2           2 
Chalcedony           1         1 
Chert   2         1 1   2 6 
Felsite 4       3 1 1 2     11 
Granite         1   1       2 
Graphite 3                   3 
Hematite               4     4 
Hornfels 1                   1 
Quartz     7 1     1     26 35 
Quartzite         1   1   1 1 4 
Steatite         1           1 
Figure 16B.12:  Frequency of Lithic Materials in Site Dreams 
These dreams referenced all of the commonly found lithic materials at the site, with the exception of 
limonite and granodiorite.  Quartz, especially white quartz, predominates in the dreams, as it does at 
the site.  All of the colors of materials appearing in the dreams are also matched by actual artifacts and 
flakes of those materials which have been found at the site – though the dreams did not necessarily 
occur anywhere close to the time that the artifacts in question were found.  This provides some further 
support for the Continuity Hypothesis, and their specificity argues against randomness.  
In addition, there have been 41 dreams which are specific as to where on the site they are located, in 27 
cases giving either the square number or feature number. The remainder are at least specific as to on 
which of the three terraces they are located.  Some of these dream locations are not paralleled by actual 
excavated units at the site; however, they are all very specific. 
There were eight dreams which provided radiocarbon dates from features excavated in the 2006, 2007, 
2008, 2017, and 2019 seasons, as shown in Figure 16B.13.  One of these dreams, about the problematic 
2017 dates from Feature #221, was clearly retrospective, as I had it after the two dates from that 
feature were received from the lab, but the others were all prospective.   While my dreaming was not 
always an accurate predictor of these dates, it did provide the ages of the 2007 dates from Features #98, 
#99, and #102 in their correct chronological order, and the dream dates for Features #99 and #123 were 
within their 1σ ranges, while that for Feature #111 was within its 2σ range.  Even if they were not 
always reliable predictors of age, as most especially in the case of Feature #226, these dreams were 









Date   Range 
83 3240 + 140 1610 
 
n/a 
96 2200 + 100 3600  n/a 
98 8060 + 200 6000 
 
  n/a 
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99 2870 + 270 3250 + 80 
102 3850 + 140 5700 + 100 
111 1130 + 100 900 
 
  n/a 
123 2460 + 120 2600 
 
  n/a 
226 6360 + 220 11010 + 110 
 Figure 16B.13:  Dreams as Predictors of Radiocarbon Ages 
The most intriguing of these dreams was from a time in 2007 when I was awaiting the results of 
radiocarbon dating from Features #83 and #96: 
A man brings me a letter which gives the results of radiocarbon dating at the Little League site.  
One of the 2 dates is around 1600 BP, the other around 3600 BP.  I am gratified that these 
closely match my expectations.  However, the dates are from the opposite features than I would 
have expected.  I wonder if the lab made a mistake and mixed up the samples.  The man points 
out the detailed description of each sample, and this shows that they did not mix them up. The 
sample from Feature #96 is correctly described as being from large chunks of wood.  I will just 
have to accept these dates. 
I titled this dream “Reversed Dates”, and as Figure 16B.13 shows, both of them were somewhat 
accurate for the opposite features in question.  However, as described in Chapter Fourteen, the dates 
from Feature #221 came back very disparate, with uncalibrated means around 6100 and 3600 B.P.  The 
lab was unable to provide me with any recommendations as to which was the more accurate date, and – 
as in the dream, I have had to accept both dates.  What is even more intriguing is that the dream had 
the first two digits of the first date transposed – very appropriate for the title of the dream!   
It could be the case that the dreams which were somewhat predictive of the radiocarbon ages were 
lucky guesses, perhaps based upon my knowledge of the site and of the local chronological sequence.  I 
will leave it to the reader to decide whether or not these dreams were truly predictive in the sense that 
recent anthropological theory suggests.   
These prospective or predictive dreams are part of another class of dreams, which suggest that they 
may have been much more than mere chance.  Many cultures around the world have traditionally 
viewed dreaming as a means of accessing information not available to the conscious mind about the 
world, including predictions of the future (Hoffman 2019c).  In addition to the dreams with radiocarbon 
dates, I have had a few predictive dreams which relate to finds at the Little League Site.  These are, of 
course, anecdotal and need not be taken as concrete evidence of dream precognition, but they do at 
least make for interesting stories.  The first of these is from the time of the 1998 field school: 
I go back to the site on a Saturday, when no one else is there, and begin digging in the 
square of Julie Fay. I find a long, cylindrical dark grey stone extending from the east wall, 
the entire 50 centimeter length of the square and beyond. I pull it out -- it is a huge pestle 
about 4 feet long, one end of which has been crudely carved into the shape of a head -- just 
lines for the mouth, nose, and eyes are indicated. It is made of an unusual dark grey stone.  
This is a magical implement which I will use as a staff on my journey to the Robbins 
Museum, where our artifacts are curated. 
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This dream was from a Saturday night, and the location was very specific:  it was unit S24W10, on 
the Third Terrace, which was in the process of being excavated by the student mentioned in the 
dream.  It would, of course, be entirely against archaeological protocols to remove an artifact in this 
way!  I brought this dream the next day to the monthly dream study group to which I then 
belonged, and unsurprisingly I got some Freudian interpretations of the big pestle from the other 
participants!  But on the following Monday I received a letter in the mail, unexpectedly, from Jeb 
Bowen (1998), a colleague of mine in western Ohio.  He had been contacted by a local farmer who 
had found a strange object in his field:  a large grey stone pestle, about 4 feet long, with an eye, and 
possibly a nose, crudely carved into one end of it.  He stated that the stone of which the pestle was 
made was definitely not local, which triggered his curiosity.  He enclosed a photograph and wanted 
to know if I had ever seen anything like it.  His letter had been in the mail at the time I had the 
dream.   As it happens, I determined from the photo that the carvings in the stone were recent; I 
could see that the scars produced by plowing were interrupted by the markings, which indicates 
that they were made after plowing took place.   
 
I filed this away as a strange coincidence, but the story did not end there.  Early in the 1999 season, 
another female student was digging in unit S10W10, just 14 meters away from the dream location, and 
she found a large grey stone anvil protruding from the east wall of her 1 meter by 1 meter square.  At 
this point, I told the students about the dream and the letter, but I declared that we would not, in fact, 
pull the anvil from the sidewall, because, technically, the artifact belonged to the next square east, 
S11W09 – even though there was a chance at that point that the excavation would not resume the 
following year.  But as the season wore on and the uncertainty about the following year remained, on 
the next-to-last day of fieldwork I decided to pull it out and at least measure its dimensions, and then I 
put it back.   No one outside of the field crew observed me doing this.  When we returned to the site the 
following day, we were shocked to find that it was gone!  We eventually found it leaning against the wall 
of another square.  But it is strange that it had been exposed in part for four weeks without being 
disturbed, and only after I had fulfilled the direction of the dream did it take a little walk!   
One of the results of this dream was to cause me to think about the relationship of pestles and anvils at 
the site.  It was during the 1999 season that we first began to recognize large quantities of paintstones, 
the black, red, and yellow pigments from which might have been ground to powder using these two 
kinds of implements.  Susan Jacobucci, who as a student also worked in the Data Recovery area in 1999, 
recorded this dream following the dig season which appears to relate to these finds: 
I was digging in the earth – again I was wearing office clothing and did not have any tools 
that I can remember having.  Everything I was finding was in groups - black polished stones 
and chunks of hematite that looked like it had been fired.  I streaked the hematite across a 
palm size smooth quartz cobble – a stream-smoothed cobble.  I then found a wallet at 32 
cm down with money in it, a $5.00 dollar bill, a $10.00, and several ones.  The money, the 
ten and the five, was of the new bill style so I knew the wallet had recently been buried.  For 
a second I thought about taking the money because I was short on cash, but then I thought 
strongly against taking what did not belong to me.  I also found a small pencil and was 
afraid of what I might find next.   
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Pencils – which all excavators at the site used for recording their finds – still use graphite for writing.  
Susan’s excavation area was within Feature #19, and in 1999 she had found 94 graphite paintstones and 
101 hematite paintstones there – but no polished pebbles.  The area was expanded in the following two 
seasons, and it yielded 495 graphite paintstones 323 hematite paintstones, and 64 polished pebbles.  
None of the latter were black; however, there were two dark purple pebbles.  The theme of finding 
something which belongs to the wrong period appears in several of my dreams from the site, including 
the above “Reversed Dates” dream.  But perhaps the point of the money motif was to indicate that 
there was something “valuable” yet to be found in this area – as, indeed, there was:  a fivefold increase 
in the quantity of graphite paintstones and a threefold increase in the number of hematite paintstones 
over the Susan’s recoveries, in addition to the previously missing (overlooked?) polished pebbles.  When 
I visited the Musee National de Prehistoire at Les Eyzies-de-Tayac in 2002 as part of a dream tour of 
French Paleolithic cave sites led by Robert Bosnak, I was surprised to see a display of “galets polis” from 
the Azilian period (ca. 12,500-10,000 B.P.) which greatly resembled the polished pebbles from the Little 
League site.  Further research into these revealed that very little is known for certain about their 
functions, but some European prehistorians have speculated that they may have been used as a kind of 
money (GluedIdeas 2011).   
After this dream was related to me, I began to collect dreams of students about the site as well as my 
own, and to tabulate their motifs, using the content analysis method of investigation described above.  
During the 2001 season, there was an elderly woman who joined the field crew as a volunteer.  I 
assigned her a square within the area of Feature #20, which had been moderately productive of 
ceremonial items in other seasons.  She was not very conscientious about excavating, and preferred to 
wander the site whistling “Mack the Knife” and taking notes on what other people were finding.  As a 
result, she found very little in her square.  While we were camping at the site one night, one student had 
a dream which suggested a more dramatic reason for this: 
I am dancing with the Shamans and continuing my lessons with them. They tell me of their 
distaste of that digger. They hold a ritual and the stones grow legs, and crawl away from her 
hole. The ground ripples. I wake up.  
A second student had a very similar dream the same night, only in her version of it the ceremonial items 
actually turned into spiders and crawled out of the square.  After the woman left the project, I assigned 
another student to reexcavate the backdirt from her unit, and we did find several paintstones there – 
following the logic of the dream, they “returned”.  The implications of this dream for recording 
provenience are, to say the least, disturbing!   
Here are some additional examples from my dreams; the first one from September of 1998: 
At the site, I am digging a square which is downhill from those of my students.  I find what at 
first looks like a triangular point of pink banded felsite.  I call Al Smith over and have him let the 
students know.  But as I brush the dirt off I see that I was holding it the wrong way.  It is actually 
the snapped base of a Neville point.  This is an even more interesting find. 
A pink felsite point – an unusual material at the site – was actually found about ten meters to the west 
of the dream location and slightly downhill from it.  Al, who served as my assistant at the site from 1996 
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to 1999, found it at the very end of the 1999 season, and we did indeed misidentify it at first as a 
triangular point.  Then (without my recalling the dream) he washed it off and it became clear that it was 
something else again – the snapped base of a Neville Variant, the only point well-associated with 
Feature #69.   
The next dream prediction, from June before the 2001 field season, is an even closer match: 
At the site, a student comes up with a second Merrimack point -- it is a very good example of 
white quartz.  He's surprised to have found this.  Someone from the Mass. Historical Commission 
comes by to visit.  He drops a letter in a sealed envelope out of his papers.  I see that it is 
addressed to Jordan Kerber.  The envelope is rather old and somewhat dirty.  The man doesn't 
know how to reach Jordan, but I do.  I tell him I will forward it to him. 
A Merrimack point was found early in the 2001 season in a unit diagonally adjacent to the one in the 
dream – which this time I did remember, since it was my unit in which it was found!   The stem was 
broken, and it was of black felsite rather than white quartz, but it was of the right type and within two 
meters of the predicted location.  Jordan Kerber, as noted in Chapter Four, was the representative of the 
Massachusetts Historical Commission who first recorded the site in their inventory, back in 1985. 
The most challenging predictive dream, however, was from Brian Kovalski, a student who had a 
traditional Scottish pagan background (he also had the dream about the unwelcome excavator cited 
above).  He visited the site briefly one afternoon during the 2001 season and provided me with map of 
its prehistoric activities which he had dreamt two nights before his visit that day: 
It’s night, and I am approaching a large wooden structure. Behind me is a large village, the 
buildings are dome shaped with wood and bark and moss. Numerous little campfires 
everywhere. The drums are beating and there are two dance circles at opposite ends of the 
village. I feel like they are celebrating something. I turn back to the large building up on the hill. 
There are young children from 5-16 years of age, going in and out of the main door. They are 
passing by carrying large woven baskets of stones, pebbles, herbs, furs. They are bringing them 
in and out of this building.    I am entering the building. There have to be at least 30 - 40 
shamans of all ages inside. I am seeing male and female shamans, mostly female shamans. This 
building is huge! I am seeing one female shaman sorting through various stones, polished stones 
of numerous colors, another female shaman is burying some stones to bless them, to charge 
them with magick, another male shaman is making paint with stones. There are two fires in 
here, one is being used somehow with the stones for paint. There is a bundle of wood that I see 
to my right, this is magickal wood. There is a ghost in the center of this, it’s Dr. Hoffman sitting 
cross legged. He does not see them nor do they see him. To his right I see a large rock; they are 
planning a ritual there, I see a flash of blueberries and hear the fifties song "I Found My Thrill on 
Blueberry Hill". In the far back I see a youth carrying in water. I walk to the back door and see a 
fast large river flowing behind this building, then beyond the river I see outlines of a herd of large 
animals; a female shaman approaches me and tells me it’s the Thunder Beast. I look and they 
sound like grumbly elephants. I look and see something curvy and white reflecting in the 
moonlight, I think they are mastodons. I am told they follow the migrating herd. I also find out 
that this building is like a training camp for shamans. They travel from tribe to tribe picking up 
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young youths to be trained and a year or two later they are returned to their village. This 
shaman caravan travels from the Colorado area down to Pennsylvania area, then up to New 
York, then Massachusett, then New Hampshire then Maine, and then back again. She is showing 
me proudly her stones from Pennsylvania area. (They are not using the state names, I just seem 
to know where they are talking about.)  She had red jasper, Herkimer diamonds, crystals, agates, 
amethyst, hematite, etc.... A male shaman approaches me and tells me to help tell their story. 
They want their story told. 
I questioned Brian closely about this, and he clearly recognized that the orientation of the map was with 
the north to the right, with the “entrance” (with the complex symbols at the bottom) to the east.  To 
test this, I superimposed the grid of the Data Recovery operation on Terrace Three (shown in blue, 
green, and orange squares) onto his map, shown in Figure 16B.14.  The results were good; the high 
concentration of paintstones (Feature #19) correlates precisely with “paint colors”, and that of chipped 
stone tools (Features #27 and #40) corresponds closely with “stones”, and there were several quartz 
crystals including a Herkimer diamond found in Features #20 and #71, the area marked “sacred stones”.   
Most of the right portion of the map was outside of our excavation area and cannot be confirmed, and 
the area to the left of the gridded units is in that portion of the Second Terrace which has been 
destroyed by field construction.   Perhaps the location labeled “fire” in that area is the missing women’s 
sweat lodge suggested in Chapter Thirteen?  There is no evidence that mastodons (grumbly elephants?) 
survived in the Northeast beyond the Paleo-Indian period, but otherwise this is an acceptable 
description of the site and its inhabitants. The traveling shamans might correspond to Elizabeth Perry’s 
description (2001) of the “Twisted Rope People”, whom she thought might have brought some of the 
exotic materials to the site, including the Herkimer diamonds.   The mention of Pennsylvania lithic 
materials, including red jasper, suggests the possibility that the brown and red cherts found at the site 
are not necessarily from regional (Limerock, Rhode Island) sources, but may be exotics from further 
afield.  This could only be confirmed with further intrusive testing, such as neutron activation analysis 
(Luedtke 1987). 
 
Figure 16B.14:  Dream Map of Terrace Three 
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Whatever one might think of this, we actually tested the accuracy of this dream map in practice.  Brian 
returned to the site near the end of the 2001 season and selected an area near the center where he 
wanted to dig on a volunteer basis, based on what he saw in the dream.  This 1 meter by 1 meter unit, 
S08W24 (Feature #79), is shown on the map above by a blue square between “Sacred Circle” and “Paint 
Colors”.  It was in the middle of a low-bush blueberry patch (“Blueberry Hill”), an area in which in the 
1998 Locational Survey we had found very little interesting material.  But by that time my students had 
completed most of the squares I had intended them to complete, and I could afford to add another 
“intuitive” unit, so we shot in his location within the grid and he set to work.  The results were surprising 
to my logical side but quite unsurprising to my intuitive side:  a circular grouping of carefully piled rocks, 
numerous paintstones and polished pebbles under each pile, and, finally, just as his dream had 
predicted, five Herkimer diamonds (see Figure 7E.4.6) under the overhang of a large erratic boulder.   
These precognitive dreams, though few in number, do suggest that there might be something at work in 
the collective unconscious mind beyond what rational science is able to calculate – certainly beyond the 
random, though not necessarily beyond the chaotic, as that term is now understood in mathematical 
modeling.  After all, the formulas which produce the beautiful self-similar images of the Mandelbrot set 
(Gleick 1998) contain the square root of -1, an “imaginary” number! 
In conclusion, many of the current theories about dreaming have a tendency to posit global conclusions 
for all dreams, not infrequently based on small samples (Hoffman 2013).  This large, specialized set of 
dreams about the Little League Site suggests that each of the theories may apply to some dreams, but 
by no means to all of them. This perspective is similar to the ways in which dreams are regarded in many 
indigenous cultures.   For example, the Iroquois classify dreams within a hierarchy of importance, as 
“no-account”, familial, ancestral, and tribal; and their classification determines how seriously the 
dreamer should take them and what he/she should do about them (Moss 2005).  I remain determinedly 
agnostic about the possibility that any one theory could ever explain all dreams. 
I can think of no better way to conclude this volume than with one of my more dramatic dreams about 
the site, from August 21, 2000, after the close of that year’s field school.  Chuck Langway and Loren 
Millard were field school students that year, working fairly close to one another on the east side of 
Terrace Three, in Features #75 and #71, respectively.  Tom Lux, a cultural anthropologist, had worked at 
the site during the Fall 1996 season, and at the time of the dream was the Director of the Robbins 
Museum, so all of them were current figures in my consciousness.  However, Chuck also reappeared, 
unexpectedly, in one of my 2020 dreams – one of the past students with whom I have not maintained 
contact. 
I go to the Middleboro site on a Monday, when I'd expect no one else to be there.  I park my car 
on the west side of the site and haul the dig equipment bucket in.  I notice that there has been 
some disturbance to the open squares:  grid pins have been moved, and one of them has a wide 
clear cellophane tag with "SQUARE NO." printed in large black letters on it.  I decide I'd better 
backfill some of the open squares which have been completed, so I go back to my car to get a 
shovel.  There are 2 short-handled shovels in the car, one new one with a red handle and an 
older, rusty one with a black handle.  I choose the newer one.  When I get back to the site, I see 
Chuck Langway digging in his square.  Evidently he entered from the east side, as usual.  A few 
other students arrive and begin to dig.  All are on the west side of the Third Terrace.  Loren 
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Millard has opened her new square there, north of the dirt road.  I didn't expect this, since the 
class is over.  They are doing a good job, but I realize that I'd better direct them.  I also realize 
that I'm not dressed for the dig -- I have open sandals on instead of boots.  I also realize that 
we're short of recording forms, so I go over to the Robbins Museum to get some.  I'm surprised to 
find a public program going on in the Museum's lecture hall.  People are seated facing the short 
axis of the room, while Tom Lux hands out programs.  He is surprised to see me, but he gives me 
one.  The program describes a series of future lectures, but there's nothing in it about today's 
event.  Tom puts an old LP record on a record player and it plays Norwegian songs -- everyone 
starts singing to it.  I leave and return to the site.  The students have erected a canopy over 
Chuck’s squares.  I suggest that we all take an oath:  "To psychiatry, to discovery, to modest 
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 606,607, 611-613,615,622,624,632.633,640 
Lancaster – 253 
Lincoln, RI – 251 
Lowell – 638 
Mansfield – 445,610 
Marblehead – 247 
Marlborough – 607 
Mattapan – 247 
Medford – 618 
Melrose – 247 
Middleborough: 
Baseball Fields – 19,28,31,38,54, 
 448 
Burial Ground –  441 
Burkland School – 8,13,18,288,447, 
 448 
East Grove Street (Route 28) – 6,8, 
 13,18,23,309,441,442,444,523,628 
Four Corners – 442-444 
Garrison – 15,441 
Hannaford Plaza – 8,10,11,244 
Iron Mills – 442 
Little Lotmen’s Purchase – 15 
Main Street (Route 105) – 442,444 
Marion Street – 441 
Mayflower Avenue – 6,13,18,23 
Meetinghouse – 441,444 
Morton House  – 16,17,292,442  
Oliver Mills – 8,442 
Powerline Right-of-Way – 17,18, 
  20,35-38,320,385,447,449,460 
Railroad Junction – 444,445 
Rock Street – 10 
Settlement Nucleus – 441 




Soccer Field -- 18,21,23,312,448, 
 625 
Wading Place (Nemasket) – 442 
Wareham St. Fish Ladder – 267,360 
Milton – 245,622 
New Bedford – 457,606 
North Attleboro – 247,616 
North Dartmouth – 253 
North Stonington, CT – 623 
Pawtucket, RI – 456 
Plainville – 253,439 
Plymouth -- 15,21,441,443,444,453,454, 
 457,468,613,622,639,640 
Plympton – 454,457 
Providence, RI – 454,639 
Quincy – 248,249,628 
Randolph – 244 
Raynham – 454,459,581,606,607,613, 
617,633   
Rehoboth – 416,483,515 
Rochester – 441,454,457,577,624 
Roxbury – 252 
Saugus – 247 
Sharon – 483 
Somerset – 253 
Sterling – 253 
Stockbridge – 624 
Taunton – 416,443,444,454,455,457,483, 
 504,512,606,608,613,614,628 
Wakefield -- 246 
Wareham – 442 
West Bridgewater – 15 
Westborough – 439 
Westwood – 246 
Weymouth – 535 
 
Colonists: 
 Dutch -- 366 
 English – 15,524 
 Europeans – 2,5,15,25,42,268,277,281, 




Colors  – 365-379,442,598,602-604 
Banded – 213,246,247,252,345,367,369-
 374, 377,601 







Blue – 90,348,365,366,438,442,458,459, 


















Indigo – 484,485,544,545 
Lavender – 554 
Magenta – 90,458,554 
Maroon – 201,202,213,248,253,342,345, 
 366-369,371-374,377,554,598 
Mottled/Oolitic – 247,366,367,372,397 
 Munsell Soil Colors – 27,29,33,44-49,56, 
 213,368, 628 
Orange – 250,365,476,479,481,484,485, 
 488,489,491,493,496,498,501,503,544,545, 
 554,574,603 
Pink/Rose – 90,135,213,245,247-249,253, 
 363,366,367,369-374,397,413,420,427, 
 431,436,598,601 




Rainbow – 375 






Tan – 97,98,103,109-111,114,116,201,202, 
213, 234,245,246,248-250,366,368,369, 
374,377,403,436,574,575 





 Yellow – 44,201,202,365,366,376-379,442, 
 451,476,479,481,484,485,488,489,491,493, 




Absolute Dating – 390-392,395,397-399, 
 416,439,504-507,533,541,543,562,573, 
 578,580,581 
Astronomical Observation – 504, 
 521,530 
Dendrochronology – 14,390 
Documentary Records – 15-17,392, 
 455,533 
Optically Stimulated Luminescence 
(OSL) –37,38,42,78,392,408,416, 
504,512, 578,628 
Radiocarbon – 13,27,30-33,36,37, 
 40- 43, 65,67,69,71,78,92,97-99, 
 102-105,107,112,115-117,121, 







 401,404,408,415,416,428, 432,456, 
 504,505, 509,510,512,515,517,519, 
 521,523,526,578-581,598,599,607, 
 621,627,637 
 Calibration – 65,67,69,71,  
  78,102,200,390,391,393,  
  395,396, 408,504,509,  
  510,512,515,517,519,  
  521,523,578-580,589,  
  599,637 
Terminus Post Quem – 392,394, 
 439,448 
Thermoluminescence (TL) – 504, 
 508,515 
Tree Ring Dating – see Dendro-
 chronology 
Relative Dating – 392-395 
Diagnostic Artifacts – see Typo-
 logical Dating 




A (Pine) – 280,395 
646 
 
 B (Spruce) – 395 
 C1 (Pine-Oak) – 395 
 C2 (Oak- Hickory) – 395 
 C3 (Oak-Chestnut) – 395, 
 428 
Seriation – 95,397,399,402,474, 
 476,578,589 
Stratigraphy – 48,56,388,392,395, 
 396,578,613,617,624 





 Above/Sky – 365 
 Below/Earth – 365 

















 North-Northeast – 245-247 
 North-Northwest – 8,245,247,248,483, 
 508,574 
Northwest – 6,8,17,19,28,38,247,250,251, 
 312,365,388,575  






Southeast – 6,17,122,123,249,319,322,385, 
 393,415,441,444,445,447,451,453,454,464,  
470,471,473,533,575,591,611,613,616,617, 
 623,627,629,635-637 
 South-Southeast – 11 
 Southwest – 8,10,19,244,247,326,423,448, 
 575 




 West-Northwest –251,253 
 West-Southwest – 251-253,483 
 
 
Diseases – 353,428,629 
COVID-19 –260 
Lyme Disease – 591 
Smallpox – 524 
 Virgin Soil Epidemics – 524,552,553 
 
Disturbances: 
 C-Transforms –51,52,54,281,388,636 
 Berms – 17-20,34,36,52,54,312, 
 447,448 
 Borrow Pits – 17-19,52,54 
 Clear-Cutting – 18,38,386,441,447, 
 531,609 




Dams – 442,464,467 
Erosion – 17,20,29,36,39,41,47, 
 51,285,404,408,428,441 





 290,292, 294,296,297,299,302,304, 
 306-309,315,317,356,358,382,383, 
 393,397,448,582,622 
 Grading – 447,448 
 Foundation Trenches – 52,54,147, 
 154,158,258,286,288,306,308,356 




Pothunting – see Vandalism 
Soil-Stripping – 18,21,34,52,54, 
 263,264,445,446,613 
Vandalism – 19,457,481,591 
N-Transforms – 51,52,58,281,388,636 




Eutrophication – 464,536 
Flooding – 51,52,467 
Frost-Heaves – 51,52,290,636 
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Root Penetration – 51,52,56,75,78. 
 88,151,202,205,209,212,241,258, 
 286-288,290,315,317,356,397,636 




 Aluminum – 221,253,309,310,440,448 
Arsenic – 50,51,267,272-274,283,335  
Cadmium – 50,51,267,273,283.631 
Calcium – 50,253,271,273 
Carbon – 201,221,253,271,274,390 
Chlorine – 274 
Chromium – 50,51,271-273 
Copper – 50,51,270,271,273,309,310, 
 335,440,448,494,523,524  




Lead – 17,50,51,54,269,270,272,273,309, 
 310,440,445 
Mercury – 50,267,272-274,283,335 
Nickel – 50,51,268,273,274,283,309,310, 
 335,440,448 
Oxygen – 56 
 Potassium – 253,271,273 
 Rubidium – 50,51,269,270,272-274,335 
 Selenium – 50,51,273 
Silicon -244,253,274,492 
Silver -310,440,494 
 Sodium – 253 
 Strontium – 50,51,269,270,273 
Zinc – 50,51,268-270,272-274,335 
 
Environmental Parameters: 
 Distance to Fault – 386 
 Distance to Head-of-Tide – 386 
Distance to Nearest Neighbor – 386 
Distance to Water – 386,463,528,532, 
 534,535,556-558,565,570 
 Distance to Watershed Boundary – 386 
 Ehenda Tawundin (sacred space) – 527 
 Elevation –12,23,33,35,38,386,456,457, 
 461-463,473,526,527,531-534,555,556, 
 565,570,573 
 Environmental Settings – 386,467,468,473, 
 529,538,539,562-565 
  Beaches – 381,535 
  Bedrock Outcrops  – 10,31,243,  
  244,246, 248,268-270,346,  
  397,452,469,642 
Boreal Forests – 395 
Coasts – 392,457,522,535 
 Deciduous Forests –14,282,395 
 Drumlins – 457,635 
 Dunes – 400,404 
 Eskers – 483 
 Floodplains – 312,392 
               Hilltops – 467,468,473,529-531, 
 538,539,563 
Islands – 467,468,473,529,538,532, 
 562,584 
Kames – 11 
Mixed Forests – 395 
Plains – 457,468,529,563 
Proglacial Lakes – 400,535 
Shores – 467,468,473,529,538, 
 562,565 
Slopes – 386,457,467,468,467, 
 468,531, 538,563 
Tsugas – 615 
Tundras – 395 
Valleys – 404,439,467,468,473, 
 529,538,549,564,565,614,615, 
 626,630,632 
 Site Size – 472,473,531,532,541,542,  
 570-572 
 Slope – 20,38,295,383,470,471,473,523, 
 524,530,532,539,540,565-567,570 
 Soil Fertility – 386,468-470,530-532,540, 
 541,567-570 
  Agriculturally Productive  – 468- 
  470,530-532,540,541,567-570 
  Low Fertility  – 468-470,530- 
  532,540,541,567-570 
  Naturally Infertile – 468-470,530- 
  532,540,541,567-570 
Pasturage – 468-470,530-532,540, 
 541,567-570 
 Stream Rank – 386,466,467,473,528,529, 
 531,532,537,559,560,565,570 
Water Type – 386,465,528,532,535-537, 
 554,562 
 Brooks – 387,464,465,528,535,  
  536,554,562 
Headwater Streams -- 457,464, 
 465,528,535,536,554,562 
Lakes – 10,12,13,48,395,457,464, 
 465,467,468,528,536,562,609 
Oceans – 267,524,631 
 Ponds – 442,457,464,465,467,468,  
  528,536,562 




Sea Level – 456,457,461,462,473, 
 527,533,555 
Springs – 462 
Streams – see Brooks 
Swamps – 8,18,19,26,35,37,280, 
 395,423,457,464,465,528,535,536,
 554,560,562 




Crayfish – 14 
Insects – 277,280,281,432,636 
 Damselflies – 14 
Dragonflies – 14 
 Mosquitoes – 14 
  Spiders – 601 
  Ticks – 591 
Birds: 
Crows – 14 
Eagles – 618 
Red-Tailed Hawks – 14 
  Songbirds – 14 
Fish – 9,14,35,39,50,167,170,195,267-269, 
 271-274,283,297,337,360,577 
 Alewives – 14,267 
Fish Eggs – 360 
Herring – 638 
Shad -- 14,267 
Mammals -- 262,263,267,402,406,409,411, 
418,429,430,434 
 Bulls – 618 
Deer – 91,263 
 Lions – 618 
Mastodons – 602,603 
 Raccoons – 14 
 Rodents – 14,88,267,308,443 
 Beavers – 416 
Field Mice – 14 
  Voles – 14 
  Woodchucks – 14 
 Wolves – 536 
 Reptiles and Amphibians: 
 Garter Snakes – 14 
  Toads – 14 
Turtles – 14,213,263,283 
Shellfish: 
Oysters – 263 
Quahogs – 366 
  Whelks – 366 
 






 Burnt Rock Concentrations – 59,78,80, 
 81,88,272,333,352,400 
Charcoal Lenses – 59,77,78 
 Deep Pits – 37,59,66-68,87,335, 
 354,361,403,407,415,422,428,435 
 Firepits – see Hearths 
Flake Scatters – 59,83,84,88,238,240,244, 
 318,388,389 
 Hearths – 37,38,40,59,60,78,79,81,259, 
 285,288, 335,341,387,400,415,422,430, 
 435,490,491,485 
Historic Trashpits – 26,49-52,54,56,59,86-
 88,268,270,272,274,290,293302,356,392, 
 443,444 
House Floors – 59,71,73,88,311,346,400, 
 413,422,423,428,502,503 
Large Complex Pits – 59,71-73,81,87-89, 
 335,407,415 
 Medium Pits – 37,59,62,64,65,67,87,335, 
 403,407,415,422,428,430,435 
 Post Molds – 59,74,75,88,311,330,333,346,
 400,413,422,423,495,496,502,503 
Sand/Gravel Lenses – 59,75,76 
Shell Middens – 258,392,606 
Shallow Pits – 37,59,60,62,63,333,403 
 415,422,430,435 
Small Pits – 59,69-71,88,333,335,415,422  
Soil Stains – 59,333,407 




 Balanced Rocks – 482,484,485 
Cairns – 482,484,485 
 Chambers – 482,484,485 
 Effigies – 482,484,485  
  Inscriptions – 482,484 
 Marked Stones – 482,484,485 
 Mounds – 482,484,486 
 Niches – 482,484,486 
 Petroglpyhs —358,482-486 
  546,584, 586 
 Platforms – 482,484,486 
Rock Piles – 39,56,59-61,85,352, 
 385-387,476,482-486,630 
Split-Filled Boulders  – 482,484,486 
Standing Stones – 482,484,486 




 Stone Rows – 39,56,59-61,85,  
  385,386,482-486 
U-Structures – 482,484-486 
Unique Structures – 482-484,486, 
 546 
Storage Pits – 26 
 Sweatlodges – 340,355,387,388,603,602, 
 609,628 
Unburnt Rock Scatters – 59,81-83,353 
Very Deep Pits – 59,67-69,87,335,361,407, 
 415,422,428,423 
Workshops – see Flake Scatters 
 
Field Methodology – 23,26,27,29,31-34,36,37,39-41, 
44,49,202,345,479,619,632 
 Azimuth Measurement – 385-387 
 Backfilling – 23,588,604,619 














 594,596-598,600-603,637,638  
Identification  –  27,51,56,58,78,91,112, 
 122,245,289,314,316,326,375,449,473,474,
 515,587,614,617,627,631,640 
Harris Matrix System – 33,58,392,617 
Photography – 30,60,86,388,474,589,600 
Piece-Plotting –  see Triangulation 
Profiling  – 23,27,29,33,39,44,47,48,56, 
 62,65,75,392,589 




Research Design – 25,26,31,33-35,38,39 
Sampling Strategy – 23,26,28,29,32,34-37, 
 39,40,56,312,331,351,358,505,626,630,632 
Screening – 23,26,29,33,41,49,50,53,258, 
354,355 
Sectioning – 21,54,56 
Streak Test – 201,366,368,589,600 
Triangulation – 29-31 
Wet-Screening – 27,29,31,32,258 
Flora: 
Bushes and Ground Cover:  
  Alder – 278 
  Apiaceae – 278 
Arbutus – 278,324 
Aster – 277,278,281,282,400,432 
Barley – 277 
Bayberry – 278,280,282,432 
Beans –522 
Bedstraw – 278 
Bittersweet – 278   
Blueberry – 14, 278,282,325, 
 432,604 
  Brassicaceae – 278,281 
Bullbriar – 8,14,313 
Buttercup – 626 
Cattail – 276,325,330,400  
Concord Grape – 14 
Currant – 279,282,325,432 
 Dogsbane  – 278,330 
Fenestrate – 278 
Figwort – 278 
Gooseberry – 279,325 
  Grass – 277,279,281,282,432 
Ground Cherry – 279,282,325,432 
 Hackberry – 278 
Hazel – 266,278,277,280,321, 
 427,601 
Heather – 396 
 Horsetail – 276 
Iris – 276 
  Knotweed – 276,322 
Lambsquarters (Chenopodium) – 
 274,278,280,281,283,324,432,608 
Lily – 279,325 
Maize – 277,365,521,522,541 
Mint – 279,325 
 Moonseed – 279,325   
 Mountain Laurel – 14,261 
Nettle – 279,281,325,639 
 Oats – 277 
 Pigweed (Amaranthus) – 277,281, 
 549 
Poison Ivy – 14 
Ragweed – 277,278,281,282,325, 
 404,432 
Raspberry – 278,279,278,282,325, 
 423,432 
Rhododendron – 261 
 Rose – 281,400 
Rye – 277 
 Saxifrage – 279 
  Sedge – 278,400 
650 
 
Sumac – 278,280,282,325,432 
 Sunflower – 277,279,325 
Thoroughwort – 279,281,325 
 Violet – 279 
 Wheat – 277 
Woundwort – 279,325 
 Cultigens – 521,522 
 Cultivars – 521 
 Mosses and Bryophytes: 
Chain Fern – 279 
  Clubmoss – 277,279 
 Eagle Fern – 279 
Fiddlehead Fern – 279,325 
Indian Pipe – 279 
  Lycopodium – 275,277,279 
 Moss – 279 
 Sphagnum (Peat) – 279,408,  
  441 
Spikemoss – 279 
Wood Fern – 279 
Trees: 
Ash – 261,278,280,330,400,432 
Basswood – 278 
Beech – 261,277,278,280,281, 
 325,330,404,423,432 
Birch – 261,278,280,281,330,400, 
 423,432 
Black Locust – 278 
Black Tupelo – 266 
Butternut – 278,280,281,325,330, 
 423,432 
Cedar – 14,280,423 
Cherry – 14 
Chestnut – 260,278,280,281,325, 
 330,395,423,428 
Cottonwood – 278,280,330,423 
Dogwood – 260,278 
 Elm – 278,330,400 
Hemlock – 278,400 
Hickory – 14,260,261,266,280, 
 281,283, 324,330,395,432,607 
 Holly – 14,278,280,330,400, 
 423,432 
  Honey Locust – 278 
  Larch – 261,278 
Maple – 260,261,277,278,280,
 324,330,423,432 
Mulberry – 278,325 
Oak – 14,27,260,261,277,280, 
281,400,423,432 
 Pine – 14,260,261,277,278,280, 
 281,282, 325,340,395,400,423, 
 432,626 
 Quaking Aspen – 280,423 
Tulip Poplar – 278,280,278,423, 
 432 
 Spruce – 261,278,395,400,626 
Sweetgum – 266,278,280,432 
Sycamore – 260 
 Walnut – 260 





Boston Basin – 246,249,252,451,633 
Buzzards Bay Lobe – 11,457 
Eastern Deciduous Forest Province – 282 
 Norfolk Escarpment – 457,483 
Narragansett Formation – 9,10,12,244,245 
Nashoba Thrust Belt – 248,253 
Onondaga Formation – 251 




Pennsylvanian Epoch – 244,245,249,445 
Proterozoic  Epoch – 633 
Quaternary Epoch – 617,629 
Climatic Optimum – 408,415, 
 523 
Holocene Era – 263,395,404, 
 457,607,630 
Hypsithermal Interval – 404,408, 
 535,549 
Late Roman  – 432 
Pleistocene Era – 630 
Wisconsinan Glaciation – 11,12,31, 
 48,51,202,242,243,245-249,252, 
 456,461,627 
Government Agencies and Utilities: 
Commonwealth Electric – 460 
Massachusetts Correctional  Institution  –
627 
Massachusetts Environmental Protection 
Agency – 8,17,448 
 Massachusetts Secretary of State’s Office – 
 1 
Massachusetts Historical 





 State Archaeologist’s Office – 353 
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Middleborough Board of Selectmen – 18,35, 
 448 
Middleborough Gas and Electric –17  
 Middleborough Historical Commission – 23, 
 24,27,28,30,33,35,36,38,40,41,454,455,582,
 628 
U.S. Department of Agriculture (USDA) – 11-
 13,45,46,48,281,468,469,471,530,639 








 Historical Persons:  
Awashonks – 634 
Black Elk – 376,631 
Massasoit/Ousamequin – 15 
 Metacomet/King Philip – 15,441 
Shaman/Shamaness – 360,381, 
 582,601-603,610,614,615 
 Wampatuck, Josiah – 15 
Informants: 
Alves, Kenneth – 366,606 
 Anderson, Joyce Rain – 4 
Andrade, Clyde – 381,606 
 Black Eagle Sun  – 582,607 
Cachat-Schilling, Nohham – 4,39, 
 56,85,360,376,385,387,527,552, 
 609 
 Chase, Earl – 4 
 Coombs, Linda – 4,376,610 
 Fire, John (Lame Deer) – 365,614 
 Gardner, Russell (Great Moose) – 
 456,587,597,616 
  Harris, Doug – 377 
 Perry, Elizabeth – 4,364,376,603,  
  632 
 Cultures: 
  Algonkian – 388 
  Asabano – 584,627 
  Federally Recognized Tribes – 352,  
  386 
  Highland Maya – 637 
  Hindu – 597 
  Hopi – 365,640 
  Hunter-Gatherers – 239,254,451,  
  452 
Inuit – 117 
Iroquois – 366,604,617,628,630 
Lakota – 365,376,631 
Massachusett – 524 
Mekeo – 584,636 
Mopan Maya – 365 
  Mohawk – 376,387,609  
  Narragansett – 377,385,631 
  Navajo – 587 
  Ndembu – 365,639 
  Nipmuc – 376,387,609 
  Ojibway – 584,638 
  Praying Indians – 226 
  Twisted Rope People – 364,603 
  United South and Eastern Tribes –  
  386,484,639 
Wampanoag – 15,21,355,364,366, 
 376,381,597,606,610,632 
Aquinnah Band – 
364,606,610,632 
Assonet Band – 366,606 
 
Laboratory Methodology – 24,27,29,32,33,36,37,39, 
40,91,124,379,384,586,588 
Acetolysis – 274,630 
Cataloguing — 29,33,589,594 
Crack-Healing Analysis – 284,285 
Electroencephalograph  (EEG) – 585 
Ethnographic Analogy – 239 
Geochron Laboratories – 390 
Grain-Size Analysis – 10,49,50,249 
Labeling – 588 
Macrofossil Identification –  258-260,330, 
 331,333 
Measuring  – 24,33,277,346,347,379,380, 
 385,442,574,589,600 
Microscopic Examination – 91,248,264, 
 275,284 
Neutron Activation Analysis – 243,250,603, 
 628 
Paleoecological Reconstruction  – 27,275, 
 280,452,608,626 
Petrographic Analysis – 243 
Photography  – 90,91,97,110,113,114,118, 
 138,161,474,589,600 




Predictive Modeling  – 526,619 
Recording – 49,51,78,379,384 
Site Catchment Analysis –  415,452-577, 
 580,581,588,622,624,632,634 
Sleep Laboratories – 582,594 




Sorting – 27,29,33 
Thin-Sectioning  –  243,284,609 
Use Trajectory Analysis – 91 






XRF Analysis – 50,51,54,273,274,625 
Washing  – 24,27,29,33 





Massachusett – 9 
 Mayan – 365 
 Narragansett  – 387 
 Norwegian – 605 
 Spanish –365 
  
Legislation:  
 Historical Commission; Establishment; 
 Powers and Duties (MGL Ch. 40 (8D) – 454 
National Historic Preservation Act – 1 
 National Register of Historic Places 
 1,2,33,35,38,44,578-582,591 
 Site Integrity – 1,2,51-55,578 
 Site Significance Criteria:  
  A (Historic Events) – 1,  
  578-580 
B (Historic Persons) – 
2,580 
  C (“Unique/Represen- 
  tative”) – 2,33, 580,581 
  D (Scientific Value) – 2,  
  581 
 Memorandum of Agreement – 2, 
  582  
Mitigation  –  2,582,615,629 
Native American Graves Protection and 
 Repatriation Act (NAGPRA) – 352,353, 
 355,375,610 
Associated Funerary Objects – 352  
Cultural Patrimony – 352  
Human Skeletal Material – 352 
Sacred Items – 352,353 
 Unassociated Funerary Objects –  
  352 
 
 
Levels of Investigation: 
Cultural Resource Management (CRM) –
358,456,460,473,577 
John Milner Associates – 625 
Paul Raber Associates – 456,460 
Public Archaeology Laboratory  –  
  456,607,613,615,617,628,633 
University of Massachusetts 
 Archaeological Services – 613 






Field School – 3,29,32-34,36,37,39,40,50, 
284,296,379,456,460,586,591-593,599,604 
Historical Research – 388,450,466-470, 
497,501,526, 599,620,626 






 Reconnaisance Survey – see Locational 
 Survey 
 Site Avoidance – 582 
 Site Burial – 582 








 Agate – see Chalcedony 
 Amethyst – see Quartz  
























Breccia – 176,178,212,237,241,250,254,   
368-370,383,626 
Ceramic – 34,36,198,199,314,340,341,395, 
 397,400,415,416,420,425,430,490,491,505,
 506,517,519,521,586,619,633,635 









Heat-Treated – 250,314,317,340, 
 341,379,400,508 
Chiastolite  – see Andalusite 
Chlorite – 252 
Coalstone – 9,125,147,151,155,156,167, 
 212,237-241,249,254,368,369,616 





Diorite  – 176,178,212,228,230,237,241, 
 250,254,369,370,625 
Dolomite – 224 
Feldspar – 10,114,212,246-249,252-254, 
 271,369,370 
Felsite  – 11, 96-103,105,108,109,111-115, 
 118-123,127,129,131,132,134,135,139,141, 
 144,147,150,151,155,158-163,172,173,176,  
 178,179,183,192,193,212,214-216,228-230, 
 237-241,246,247, 250,254,364,365,369,370, 
 381,383,397,403,413,415,420,427,431,436,
 438,439,574,575,598,601,602,632 
Ferromagnesians – 246-250,252,268 
“Flint” –  492-494,523,627,628 
Gabbro – 139,141,190,214,215,237,241, 
249,250,252,254,369,370,383,403,625 
Gneiss – 173,175,176,212,215,237,241,252, 
254,368-370,381,403,625 






 Granodiorite  – 96,114,115,125,144,146, 
 147,151,155,160,163-165,169,172,173,175, 
 177-179,182-185,187-189,191-193,212,214-
 216,228-231,237- 241,248,249,252,254,284, 
 364,369,370,397,403,407,598 










Hornfels – 96,103,104,110,111,114,116, 
 119,120, 125,133,134,138,147,150,151, 
 162,212,214-216,237-241,250,254,369,370,
 383,397,403,598,622 
Jasper – see Chert 
Limestone – 224,250 




Meta-Anthracite – see Coalstone 
Mica -- 249,252,268 
Obsidian – 246 
Porphyry – see Felsite 
Pottery – see Ceramic 
Pyroxene -- 268 









 Amethyst – 226,244,603 
 Chrysoprase  -- 244 










 Rhyolite – see Felsite 
Sandstone – see Arkose 
Schist – 237,241,252,254,369,370,625 
 Siltstone – 9,10,96,97,111,114,116,117, 
 120,121,125,126,134,139,141,144,147, 




 Slate – see  Argillite 





Tillite – see Conglomerate 
 
Lithic Sources (all in Massachusetts unless otherwise 
specified): 
Attleboro Red Felsite Quarry – 439,575,632 
Bakerville Stone Bowl Quarry, CT – 631 
Blue Hills – 246,250,608 
Coxsackie, NY – 250,251,439 






Flint Ridge, OH – 251,492,627 
Fort Ann, NY -- 439 
Hale Reservation – 246 
Herkimer, NY – 439,603 
Lime Rock, RI – 251,439,603,640 
 Local – 31,240,242,244-251,253-255,271, 
 272,284,381,397,398,402,403,438,451-453,
 574,577,600,616,640   
Marblehead Neck – 247 
Mattapan – 247 
 North Haven Island, ME – 247 
 Onondaga Chert Formation, NY – 439 
 Pennsylvania Jasper, PA -- 492 
Pine Tree Brook – 246 
 Plainville Graphite Quarry -- 439 
Ramah Bay, Labrador – 251 




 Roxbury Puddingstone Quarry – 251 
 Sally Rock – 247 
 Talcott Mountain, CT – 252,439 
Veracruz Formation, PA – 251,492,628 
Westborough Quartzite Quarry – 248,439 




Barbed Wire Museum – 296,624 
International Association for the Study of  
Dreams – 582,618 
Massachusetts Archaeological Society  – 
3,19,25,29,32,34,36,37,379,460,522 
Robbins Museum of Archaeology – 
 3,21,24,25,27,29,30,33,35,36,38, 
 40,91,381,439,454,600,604,605 
 Middleborough Little League – 23-25,27,28,  
 30,31,33,35,38,449,582,583 
 Musee National de la Prehistoire – 601 
New England Antiquities Research 




 Awenda Provincial Park, Ontario – 609  
Belize – 365 
Block Island, RI – 629 
 Bristol County, MA – 453,454,468,639 
 Calhoun County, Alabama -- 622 
Canada – 386,485,531,609,617  
Cape Cod, MA – 246,444 
Central America – 584 
Central United States -- 617  
China – 443,615 
Colorado – 603 
Connecticut – 248,252,281,535,611,624, 
 629,639 
Europe – 351,601,609 
Guatemala – 365 
Japan – 17,447 
Kansas – 297,624 
Labrador, Canada – 251 
Les Eyzies de Tayac, France – 601 
Maine – 247,386,603,639 
Marthas Vineyard MA – 451,631,633 
Mesopotamia, Iraq – 352,618,620 
Middle Atlantic States – 105,415 
Middle East – 352,375,621 
Midwest – 517 
Myricks Hill MA – 457 






Newfoundland  – 609 
New France – 609 
New Hampshire – 248,603,636,639 
New Jersey – 107,268-273,614 
New York State – 94,100,107,224,250, 
 251,439,451,603,618,634 
Nicaragua – 584,622 
Norfolk County MA – 622 
Northern Ireland – 17 
Nova Scotia, Canada – 273 
Ohio – 251,492,600,607,627,630 
Ontario  – 609,628 
Panama – 633 
Pawtucket, RI – 456 
Pennsylvania  – 492,603,628 
Plymouth County MA – 1,13,15,21,45, 
444,453,468,606,622,639,640 
Rhode Island – 248,251,252,439,456,603, 
614 
Scotland  – 602 
Shropshire, England – 442 
South Carolina – 268-272 
Southeastern States – 385,635 
Southwestern States – 182,326 
Staffordshire, England – 442 
Texas – 386 
Venice, Italy – 447 
Vermont – 268-271,273 
Virginia – 386,466,609,636 
 West Africa – 297,443,611 
Westerwald, Germany – 442 
 
Other Persons –  
 Anthropologists – 352,375,584 
Castaneda, Carlos – 584,611 
Eliade, Mircea – 381,614 
Erdoes, Richard – 365,614 
Hammell, George – 366,617 
 Levi-Strauss, Claude – 352,627 
 Lohmann, Roger Ivor – 584,627 
 Neihardt, Gustav  – 376,631 
 Stephen, Michele – 584,636 
Stewart, Kilton –584 
 Tedlock, Barbara – 584,585,637,  
  638 
 Turner, Victor – 365,368,639 
 Tyler, Edward – 584,639 
 Waters, Frank – 365,640 
Dream Researchers: 
Bosnak,  Robert – 583,601,607 
Domhoff, William – 584,586, 
595,612 
Freud, Sigmund  – 583,587,600,615 
Hall, Calvin – 585,617 
Hartmann, Ernest – 593,618 
Hobson, Alan – 584,597,618 
Jung, Carl G.  – 352,376,583,588,
 596,624 
Moss, Robert – 604,630 
Perls, Fritz – 584,632 
  Revonsuo, Antii – 584,591,633 
Schredl,  Michael – 583,635 
Solms, Mark – 594,636 
Taylor, Jeremy – 594,597,637 
Van deCastle, Robert – 585,594, 
 640 
Geologists: 
Beget, James – 549,607 
Clark, Sandra – 3,58,610 
 Dana, Edward S.— 223,252,268, 
 271,611 
 Emerson, B.K. – 252,614 
Enright, Richard – 3,218,614 
Fletcher, Peter – 3,58,615 
Harshorn, Joseph –12,47,618 
King, Hobart M. – 248,249,251,625 
Keeling, Charles – 390,625 
Larson, Grahame  – 11,627 
Lougee, Richard – 457 
Mahan, Sharon – 4,38,392,628 
Rast, Nicholas – 247,633 
Shacklette, Hansford T. – 269-271, 
 635 
Skehan, James – 243-248,251,635 
Zen, E-An –10,346,445,642 
Historians – 386,447,456,601 
Bellis, Mary – 448,607 
Bourne, S. – 444,608 
Chase, Harry – 445,610 
Cronon,  William  – 524,543,610 
DePaoli, Neill – 15,389,441-445, 
 447,611,637 
DeRosa, A.J. – 448,611 
Farkas, Maxine – 15, 389,441-445, 
 447,611,637 
 Hunter, Douglas – 485,622 
Maddigan, Michael – 16,17,445, 
 628 
Mitchell, Nahum – 15,630 
Norton, Henry – 386,631 
Roesel, John – 447,634 
Silva, Cristobal – 525,635 
Stott, Peter – 443,611,637 
640 
Historical Figures: 
Bradford, William – 524,608 
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Champlain, Samuel de – 522, 
 610 
Church,  Benjamin – 634 
David, Charles – 448 
Foster,William Hardin – 448 
Oliver, Peter –  442 
Smith, John – 386,637 
Whieldon, Thomas – 442 
Williams, Roger – 387,640 
Winthrop, John – 536,640 
Landowners and Managers – 455 
 Harnett, Timothy – 24 
Morton, Ephraim – 15 
Morton, John – 15 
 Morton, John Jr. – 16,17,292,441-
 444 
Morton, Nathaniell – 15 
 Pickens, Albert – 17,444 
 Pickens, Samuel – 17 
 Shaw, George H.  – 16,17,85,292, 
 293,296,443-447,580 
Other Scientists: 
Bradshaw, Richard – 416,608 
Chalmers, David – 597,609 
Christaller, Walter – 461,610 
Darwin, Charles –351,584,641 
Davis, M.B. – 268-272,611 
Evans, Brian – 3,284 
Grubinger, Vern – 268-271,273,618 
King, Cielito – 3,50,267,270,273, 
 625 
Marr, John –524,629 
Niimura, Noriyasu – 17,631 
 Palynologists: 
Bonner,F.T.  – 283,607 
Brinkman, K.A. – 283,608 
Britton, N.L. – 277,280,609 
Bryant, V., Jr.  – 275,609 
Burden,E.T – 282,609 
Delcourt, H.R. and P.A. – 282,611 
Erdtman, G. – 275,614 
Faegri, K. – 277,614 
Foster, D.R. – 281,615,631 
George, L.O. – 281,616 
Hall, S. – 275,617 
Harlow, W.M. – 261,280,423,617 
Jackson, S.T.  – 277,622 
Kapp, R.O. – 275,624 
Kelso, Gerald – 277,280,395,396, 
400,404,408,416,423,428,432,441,
625 
Larsen, C.P.S. – 275,281,626 
Marshall, D.M. – 277,629 
McAndrews, J.H. – 275,609.629 
Moore, P.D. – 275,277,630 
Pearsall, D.M. – 275,277,632 
Russell, E.W.B. – 281,634 
Trigg, Heather –260,275,624,638 
Wodehouse, R.P.  – 277,640 







Fire-Cracked Rock –24,27,30,33,34,36,38, 




Organic Materials – 258-283,350,381,398 
Antler – 338 















Charred Seeds – 33,34,65,67,71, 
 87,163,169,258,266,267,314,324, 
 327,350,400,415,496,498 
Marrow – 338,488 
Moose Skins – 15 




 498, 577,607 
 Shell – 258,271,366,392,415,606 
 
Post-Contact Materials – 24,28,30,33,35,36,38,40-
42,58, 60,71,87,288-312,335,338,341,355,385, 
393,399,439-450,456,464,507,580 





  Clay Marbles – 303,304,440,444,  
  614 
  Clay Pigeon (Skeet) – 303,306,448,  
  449,611 
Clay Pipes – 303,304,306,440,442, 
443,628 
Jackfield Ware – 303,304,440,442, 
639 
Porcelain – 303,440,443 
Redware – 303,304,440,442,449, 
450 
  Sewer Pipes – 303,304,440,447 
Stoneware – 303,304,441-443,639 
  Tile – 303,304,440,447 
  Whiteware – 303,304,441,442,449, 
  450 
 Construction Materials – 289,301-303 
  Asbestos Board – 301,440,447 
Asphalt – 301-303,441,445,446 
Brick –301-303,440,442,445,449, 
 450 
Cinderblocks – 385,446 
Concrete – 17,39,301-303,385,445, 
 446 
  Mortar – 301-303,440,442,449,450 
  Roof Shingles – 301,303,441,442,  
  449 
Glass – 18,289,299-301,311,440 
  Automobile Headlights – 299,300,  
  440,448 
  Bottle Glass – 299-301,440,442,  
  449,450 
  Cut Glass – 299,300,440,447,634 
  Glass Beads – 299,300,449  
  Marbles – 299,300,440,444,447,  
  635 
Milk Glass – 299,300,440,447,618 
  Perfume Bottles – 18,299,440,448 
  Sea Glass – 299,300,440,449 
Slag Glass – 299,300, 449 
Thermometers – 299,300,440,447 
  Vessel Glass – 299-301,447 
Window Glass – 299-301,440,442, 
449 
 Iron – 289,291-299,392,440,442,443,446 
  Axes – 614 
Bars – 297,440,445 
Batteries – 308,440,448 
Belt Buckles – 291,297,440,448 
Bolts – 291,297,440,447 
Bottle Caps – 291,297,310,440,448 
Cables – 291,297,440,448 
Cauldron Fragments – 291,297, 
 440,445 
Chains – 291,297,440,448 
Clamps – 291,297,440,445 
Drain Covers – 440,447 
Fencing – 291,295-297,440,445, 
446 
Fragments – 291,296,297,440,442, 
449 
Hatchets – 15 
Hex Nuts – 291,297,440,447 
  Hinges – 291,440,445 
  Hoes – 15 
  Hooks – 291,297,440,445 
Horseshoes –291,297 
Knife Blades – 15, 291,297,440, 
 445,446 
Lock-Lube Cans – 291,297,440,448 
Machinery – 445 
Nails – 291-294,298,440,443-
446,618 
  Pipes – 291,297,440,445 
  Rings – 291,297,440,446  
  Rods – 291,297,440,445 
Screws – 291,297,440,447 
  Shovels – 444 
  Slag – 291,297,440,449 
Spearpoints – 291,297,440,443,611 
  Spikes – 291,297,440,445 
Straps – 291,297,440,445 
Toy Truck Pieces – 291,297,440, 
448 
Washers – 291,297,440,447 
Wire – 291,294-296,299,392,440, 
443,445,446,624 
Wrenches – 291,297,440,447 
 Miscellaneous:  
Amber – 17,308,309,440,445,446 
Baseballs  – 449 
Boxes – 445 
Chalk – 308,441,444,445 
Cigarette Filters – 308,441,448 
Cloth – 308,449 
Coats – 15 
Ribbons – 308,441,449 
Shoelaces – 308,441,448, 
 449 
Coal/Coke – 52,269,270,272,273, 
 289-291,444-446,610,639 
  Fence Posts – 295,446 
  Golf Balls – 308,441,448,449 
Graphite Rods – 441,445 
Gum – 308,448 
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Gunflints – 493,494 
House Structures – 523 
Handi-Wipes – 308,441 
Japanware – 446 
Lacquer Chips – 308,309,441,445, 
446 
Leather Straps –308 
Marine Shell – 27,33,34,36,71, 
 258,263,264,402,409,411,429 
Naphtha – 17 
 Paper – 308,309,441,448 
Partially Charred Wood – 67,266 
Pencil Lead – 308,441,448 
Plastic – 19,289,306,307,311,441, 
 447,448,607 
 Bag – 306,307 
Bakelite – 303,441,447,
 448,606 
Ball – 306,307,441  
Button – 306,307,441 
Cap- 306,441 
Cellophane – 306-308, 
 441,604 
 Coffee Can Lid – 306,441 
 Doll – 306,307,441 
 Electrical Socket – 306,  
  441,448  
 Fragments – 306,307 
 Hook – 306,441 
 Pen Cap – 306,441 
 Pipestem – 306,307,441 
 Plexiglass – 306,441 
 Purse – 306,441 
 PVC Pipe – 306,441 
 Spray Guns – 19 
 Straw – 306,307,441 
 Rope – 306,308,449 
Rubber – 19,308,441,448,622 
 Balloons – 308,441,448 
 Buttons – 308,441,448 
 Drain Plugs – 308,448 
 Erasers – 308,441,448 
 Gaskets – 308,441,448 
 Stegosaurus Model – 19 
 Straps – 441,448 
Wire – 308,441,448 
  Straw Hats – 444 
Textiles – 443 
 Styrofoam – 308,309,441 
Turpentine – 17 
 Uncalcined Bone – 27,261 
 Woolens – 444 
 Other Metal – 289,298,309-311 
  Aluminum –   
   Caps – 309,310, 
Cans – 309,310,440,448 
Drain Covers --310 
   Foil – 309,310,440,448 
Brass –18,494 
 Brads – 309,310,440,447 
Buttons  – 440 
Drain Covers – 309,448 
Fittings – 440,447 
Fragments – 449 
Knobs – 440,447 
Rings –309,440,447 
Shells – 440,444 
Stoppers – 440,448 
  Copper – 494 
Coins – 309,440,443 
Cut-Out Points – 523,524 
Wire – 309,310,440,448 
  Gold: 
Hat Pins – 18,309,310, 
 440,448 
   Foil – 309,310,440,448 
  Lead: 
Bullets – 309,306,440 
Fragments – 309,310,440, 
 445 
  Nickel Coin – 309,310,440,448 
  Silver – 494 
Coins – 310,440 
Crucifix  – 523,525 
 Stone Walls – 17,39,54,70,295,385,445 
 
Post-Contact Phases: 
 “Brilliant Period” – 447,634 
Colonial – 393,440,441-443,449,450,524, 
 531,631 




 Early Industrial – 393,440,441,444,445 
Early Modern – 393,440,441,447,450 
Federal – 393,440,443,444,449 
 Late Industrial – 393,440,441,444-446 
 Modern – 393,440.441,447-450  
 
Pre-Contact Artifact Types: 
 Baskets – 602,606 
Bows and Arrows  – 554 







   Ceremonial Blades – 452,482-485, 
  505,515 
  Crystals – 24,30,33,34,36,38,40,41, 
  81,221-227,235,245,253,314,358- 
  360,364,366,377,398,400,402,403,  
  405,406,409,411,418,425,428,430,  
  434,451,452,482-485,581,586-588, 
  603,631 




 Herkimer Diamonds –30, 
  33,86,90,224,225,245,  
  254,314,342,345,361,365, 
  397,411,413,418,430,438, 
  439,451,492,493,581,588, 
  603,604 
 Nuggets –33,226,227,314, 
  358,364,366,400,405,482, 
  483,485 
  Galets polis – see Polished Pebbles 
  Gorgets – 482,483,485,517 




 377,398, 400-402,405-407,409,411, 
 418,425,428,430,434,451,482,483,
 577,587,600,601,603,604 










Pendant Blanks  – see Pendants 







Portable Petroglyphs – see Tally 
 Stones 
Rattles – 213,381,382 
Rods – 30,33,34,36,38,40-42,86, 





Shell Beads (Wampum) – 366,482-
 485 
Stone Slabs – 346,451,452,484, 
 485,577 
Tally Stones – 33,234,245,249,314, 
360,364,366,400,406,483 





Biface Fragments – 24,27,30,33, 
 34,36,40,157-162,314,404,408, 
 409,418,425,479 
 Tips – 157-159,244-246,  
  248,314,315,404,409,416, 
  418,425,428,434 
 Midsections – 157,159, 
 161,245, 246,248,249, 
 315,316,408,409,418,
 424,425,430,434 
 Worked Pieces – 157,  
  161,162,244-246,248-  
  250,314,316.321,322 










Ideotechnic – 351,353 




 Blades – 30,113,245,  
  315,606 
 Flake Knives – 86,113- 
  117,244-246,248-250,253, 
  316,402,406,408,409,416, 
  418,424,425,428-430,434 
 Leaf Knives – 521  
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Roughing Knives – 117, 
 249, 495,496 
 Semi-Lunar Knives – 117,  
  118,244-246,248,316,404, 
  409,425,434,451,452,  
  506,510,511,513 
 Square-Based Knives – 
  118,247 
 Stem Knives – 118-120,  
  244,246, 248,250,316,408,  
409,418,425,430 
 Stemless Knives – 120, 
 121,244-246,248,249,  
 251,316,404,409,418,425,
 434 
U- Based Knives – 121, 
122,247,506,510,511,513 
Perforators – 30,33,34,36,38,40, 
 41,90,133-138,162,316,367,400, 
 476,489,490,505 
 Atlantic Drills  – 515 
 Bone Awls – 489,521 
 Burin Spalls – 135,138,  
  409,499 
 Dentate Stamps – 135,  
  137,245,315,499 
Drill Tips , Midsections – 
 135,138,315 
Eared Drills – 512,513 
Flake Drills – 135,136,244, 
 245,316,418 
 Gravers – 135,137,138,  
  245,246, 248-250,314,316, 
  338,400,402,409,416,425, 
  430,499 
Meadowood Drills – 92, 
 135,247,517,518 
Merrimack Drills –510,512 
Neville Drills – 510,512, 
 513 
Reamers – 496 
Stark Drills – 511,513 
 T-Base Drills – 135,316,  
  409,513 











 Adena – 517 
   Alsop Meadows – 27, 90,  
   91, 94,102,394,408,512,  
   581   
   Atlantic – 94,105,106,245, 
   247,249,395.404,408,417, 
   418,515,587,612 
   Bare Island – see   
   Merrimack 
   Beekman Triangle – 94,96, 
   102,103, 245,247,394,408, 
   409,512,587 
Bifurcate Base – 24,94, 
 97,247,402,509,510,624 
 Kanawha  – 97 
 LeCroy  – 97,402 
Brewerton Eared Notched 
-- 94,100,101,513,587 
   Brewerton Eared  
   Triangle – 135,513,587 
   Brewerton Side-Notched – 
   94,100,245-247,394,404,  
   408,409,513,587 
   Clovis-like – 507,508,587 
   Coburn  Stemmed – 515 
   Dineh  – 587 
   Eden – 507,508 
 Fox Creek Lanceolate – 
 94,109,395,430,519 
Fox Creek Stemmed – 
519,520 
   Genesee – 94,108,515 
   Greene – 519,520 
   Ground Slate – 512,513 
   Hardaway-Dalton – 507,  
   508,510,587 
   Jack’s Reef Corner- 
   Notched -- 94,109,247,  
   395,430,519,569,588,636 
Jack’s Reef Pentagonal – 
 519,520 
Kirk Corner-Notched – 
 510 
   Kirk Stemmed – 97,247,  
   402,510 
   Koens-Crispin – 512,513 
   Lagoon – 107,517 
   Lamoka – 94,104,105,  
   251,512 
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   Levanna – 95,96,110,245,  
   248,250, 251,395,430,434, 
   521,554,587 
   Madison – 95,96,110,245,  
   521,554 
   Mansion Inn – 587 
Meadowood – 92,135, 
 517,518 
   Merrimack – 95,100,103, 
   245,247,248,394,408,409, 
   506,510,512,581,587,602 




   Neville Variant – 95,98,  
   248,394,408,409,416,507, 
   510,581,603,612 
   Normanskill – 95,107,  
   395,515 
   Orient Fishtail – 95,102,  
   108,245,248,395,408,430, 
   506,515,517 
   Otter Creek – 506,510,  
   513 
Point Fragments – 95,111, 
 112,245,246,248,250  
Poplar Island – 95,107, 
 248,395,416,515,581 
Port Maitland – 519,520 
   Rossville – 95,245,517 
   Small Stemmed – 25,95,  
   96,103,104,244,245,248,  
   250,394,395,406,408,409, 
   416,418,425,506,513,515, 
   517,519,520,539,573,587, 
   588,608 
   Snappet Triangle – 95,  
   96,99,245,394,510,511 
   Squibnocket Stemmed –  
   see Small Stemmed 
   Squibnocket Triangle – 95, 
   96,103,245,248,394,408,  
   409,418,432,513,587,608 
   Stark – 95,107,121,248,  
   394,409,508,510,511,513, 
   581,619 
   Susquehanna Broad – 95, 
   105,106,247,395,415,418, 
   515,520,549,640 
   Sylvan Side-Notched – 513 
Untyped Stemmed – 95, 
 111,245,425 
   Vosburg – 95,101,247,  
   394,409,513,587  
   Wading River – see Small  
   Stemmed 
   Wayland Notched – 515,  
   588 
  Scrapers – 21,22,24,27,30,33,34,  
  36,38,40,41,81,89,91,92,105,113,  
  122-133,159,162,314,316,349,367, 
  400,476,489,490,546,587 








 Oval Scrapers – 128,129, 
 244-246,316,404,425 
 Scraper Bit Fragments – 
 133,245,316,404,409,416 
 Sidescrapers – 129,130, 
 245,248, 251,316,409,424  





 Thumbnail Scrapers – 132, 
 133,250,316,404,408,409,
 416,418,425 















 Drums – 602 
 Dugout Canoes – 453 
 Ideotechnic – 351,353 
 Medicine  Bags – 220 






Adzes – 451,452,495,496,512,513 
Atl-Atl Weights – 33,166,167,314, 
335,337,394,400,401,403,476,480, 
481,510,511,513,586 
Axes – 495,496,512,513 
Celts – 33,169,400,495,496,521, 
 586 
Gouges – 19,36,41,166,169,245, 
252,314,336,395,400,408,411, 
418,451,452,495,496,512,587,620 
Grooved Weights – 30,40,169, 
 170,245,314,335,337,400,425,480, 
 481,587 





Hatchets – 495,496,521 
Hole Stones – 451,452 
Mullers – 38,169,244,314,327,400, 
409,411,418,496,498,587,637 









Plummets – 30,33,167,170,196, 
 249,314,335,337,400,404,411, 
 476,480,481,512,513,515,546,586 
Smoothing Stones – 22,33,34,41, 
 168,245,249,252,314,328,329,400, 
 401,404,411,418,489,587 
 Rough Stone Tools  – 60,65,67,71,73,78,87, 
 89,176-197,248,255,356,364,365,367,368, 
 404,406,407,409,411,418,425,428,430,434 








 587,600  
Canoe Anchors – 41,196,314,335, 
 337,400,411,480,481,586 










Hand Spades —500,501,521 
Mortars – 36,38,40,41,189,246, 
248,249,314,324,327,400,418,425, 
434,496,498,587 
Notched Pebbles – 27,33,34,36, 
 195,245,249,314,335,337,400,406, 
 409,411,425,480,481,587 




Picks – 500,501 





Sharpening Stones – 27,30,33,34, 
 41,193,194,245,246,248,249,314, 
 330,400,405,418,425,495,496,587 
Sinew Stones – 33,34,36,38,195, 
 196,245,246,314,328,330,400,401,
 418,489,587 
Stem Hoes – 41,191,245,314, 
 334,335,395,400,434,436,500,501,
 522,587,615 
Whetstones – 30,33,194,195,245, 
 418,495,496,587 
Sociotechnic – 351 
Technomic – 351 
Vessels– 27,34,38,42,60,71,89,92,137,180, 
198-200,236,314,342,356,415 
Ceramic Vessels – 198,199,303, 
 341,395,397,415,416,420,423,425,
 430,505,506,586,619,635 
Pipes – 252,515 
 Steatite Vessels – 198,252,364,395,
 415,420,505,619,635 




 Adena – 517 
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 Azilian –  601,616 
Early Archaic – 24,34,97,157,166,168,179,
 193,196,200,204,208,216,388,393,400-404, 
 406,408,437-439,505,507,509,510,533,535, 
 536,538,541,542,546,547,553,555-573  






 Late Archaic – 97,98,100-104,117,118,128, 
 132,135,141,144,146,150,157,159,162,165, 
 166,172,179,182,185,188,191,193-195,198, 








 Laurentian Tradition – 99-104,118,135 
 Middle Archaic – 25,97-100,128,141,144, 
 146,150,157,165,168,172,179,185,188,191, 









Paleo-Indian – 97,255,393,400,451,505,506- 
 510,523,524,533-573,578,587,603,612,629 
Pioneering – 542,612 
River Tradition – 107 
 Squibnocket Complex – 103,108 
 Susquehanna Tradition – 105-108,415 
 Terminal Archaic – see Transitional Archaic 








 Asymmetrical – 167 
 Blocky  – 189,252 
 Broken – 379,381-383  
Circular  – 180,380,381,383 
Cuboidal – 379-381,383 
Cylindrical – 113,163,166,216,217,220,379-
 381,383 
Discoidal – 169, 379-381,383 
Flat – 102,180,186,189,194,243 
Kidney Bean-Shaped –379-381,383 
Oval – 128,129,176,180,226,230,243-
 245,379-381,383 
Pentagonal – 379-381,383 
 Phallic – 588 
 Plano-Convex  – 166 
 Pyramidal – 379-381,383  
 Rectangular — 220,246,252, 379-381,383 
 Spheroidal – 176.226, 379-381,383 
 Tetrahedral –379-381,383 
 Torus – 460,461 
 Trapezoidal – 130,194 
 
Site Activities/Functions: 
Astronomical Observation – 504,521,530 
Polaris –521 
Bone Processing – 91,112,122,134,137,144, 
 158,168,179,191,193,194,314,317,338-340, 
 346-350,400,402,404,406,407,409,411,
 418, 419,424-426,429,431,434-437,476, 
 477,488,498,499,503,529,531-533,543-572 






609,615,620,621,627,632,634,639   
Burial – 352,353,441,452,481,482- 
 485,515,523,548,549,553,576,577, 
 587,627,628,634,637 
Offering – 357,358,360,364,577, 
621,628 
Cutting – 92,96,97,104,105,111,112,124, 
138,322,329 
Excavating – 189-191,314,333-335,400,476, 
 477,500,501,503,522,527-532,543-572 




Fishing – 35,167,170,196,266-269,271,280, 
 294,314,317,335-338,347,349,400,411,476, 
 479-481,504,545-550,552,553  










Horticulture – 191,415,436,500,521,522, 
541,569,622 
 Hunting – 35,92,93,99,110,166,314,317, 
 335-338,347,349,400,420,431,437,451,452, 
 475-477,479-481,503,504,527-533,543-572, 
 588  
 Marshalling Camp – 509 





 Plant Processing – 163,169,189,314,324-
 327,330,347,349,350,400,402,407,409,
 475-477,496-498,503,526-532,543-572,626 
  Quarrying – 246,249,250.254,622,628, 
 631 




 Trade – 212,240,255,311,314,317,342-349,  
 400,431,451,474-477,491-494,503,504,525,
 527-533,543-571,575,581,587,636 
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Site Clusters: 
 Bridgewater State – 459,460,472,479,481, 
 482,487,489-491,495,497,499-504,508,509,
 511,514,516,518,520,523 




 Dighton-Taunton-Rehoboth – 483 
 Fall River – 483 
 King Phillip’s Rock  – 483 
 Long Pond Southwest –  459,460,479,480- 
 483,487,489,491,494,495,497,499,500,502-
 504,511,514,516,518,520,523,577 
 Poquoy Brook – 459,460,473,479,481,482,
 487,489,491,494,495,497,499,500,502-504,
 511,514,516,518,520,523 
 River’s Edge – 459,460,471,479,481,482,
 487,489-491,495,497,499,500,502-504,508, 
 509,511,514,516,518,520,523,577 
 Route 44 – 459,460,479,480-482,487,489, 
 491,495,497,499,500,502-504,508,509,511,
 514,517,518,520,523 
 Titicut/Fort Hill – 459,460,480-483,487,489- 
 491,493,495,497-503,508,509,511,512,514,
 517,518,520,523,524,541,577 
Wankinquoah – 459,460,471,479,481,482, 
487,489,491,493,495,497,499,500,502,504,
511,514,517,518,520,521,523,577 




Sites (all in Massachusetts unless specified): 
 74 East Grove Street – 523 
Annasnappet Pond – 166,504,505,508-510, 
 512,515,517,519,521,523,524,533,575,576,
 580,581,613 
 Bassett – 505,517,519 
 Bassett Knoll – 504,505,509,510,517,519, 
 521,576,581,617  
Belmont-Tilton, NH  – 636 
 Benson Pond  – 522 
 Betty’s Neck – 472,503,523,524,541,543,
 633 
 Blueberry Island  – 538 
Bridge Street, Lakeville  – 504,512,632 
 Bridge Street, Norwell – 453 
 Caddy Park – 454,453,628 
 Cajewaters – 512 
 Calendar – 505,521,530,543 
 Casino 1 – 505,521 
Casino 2 – 505,521,523 
Casino 6 – 539 
Charlestown Meadows  – 619 
Cross Street Back Lot  – 625 
Dighton Rock – 485,622 
 Double P – 504,509,510,581 
 Dowd’s Farm Hedge End, UK – 632 
 Draper Farm – 616 
 East Taunton Industrial Park  – 504,512,628 
 Elm Street #1 – 508 
 First Light – 505,519 
 Flagg Swamp Rockshelter  – 607 
 Fort Hill – 15,492,612,637 
 Fountain Well Water Supply – 633 
 Frontenac Island, NY – 213 
 Fuller Street – 508,509 
 Goldkrest, NY –  626 
 Green Hill – 452,634 
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 Hawes – 627 
 Johnson #1 – 618 
 Keith Farm – 504,505,512,519,521,633 
 Kensington Court – 640 
 Lakeside Estates – 633 
 Lamoka Lake, NY – 104 
 Leonard-1 – 505,515 
 Locus Q-6 – 627 
 Massachusetts Correctional Institution  – 
 627 
 Morton Hill, AL – 622 
 Muttock-Pauwating  – 492,502,504,505, 
 512,515,517,519,521-523,579,580,613,615 
 Namcook, RI – 640 
 Nesralla’s Nursery Farm – 509 
 Neville, NH – 619 
 Ocean Spray Corporate Headquarters –611 
 Old Colony YMCA – 636 
 Ometepe  Island,  Nicaragua –  622 
 Okwemagunquit – 226,227,631 
Oliver Mills – 8 
 Paleolithic Caves, France – 352,601 
Parting Ways – 443 
Peace Haven 2 – 452,606 
Pine Hill Estates – 613 
Plymouth Street – 492,503-505,509,510, 
 512,515,517,519,581,617  
Pond Cemetery – 505,517 
Ponkapoag – 452,629 
Read Company – 580 
Rebell – 509 
Ridge 1 – 505,517 
River’s Edge Estates – 616 632 
Riverside – 504,505,512,515,517,521,607, 
 613,632,638 
Robbins Pond – 524,543 
Round Rock, RI – 640 
Route 44 S3 Locus 1 –503,515,579 
Route 44 S3 Locus 2 – 503,517,521 
Route 44 S6 Locus 2 – 504,521,590 
Route 44 S7 Locus 2 – 505,515,579 
Route 44 S8 Locus 1 –517.523 
Rozenas Farm #3 – 505,506,523,524 
Sacred Rock – 543 
Saint Albans, WV – 609 
Sargasso Sea – 504,509,512,613 
Seaver Farm – 522,541,613,637 
Shattuck Farm – 627 
Showcase – 616 
South Brook-13 – 472,483,541,543,583,620 
Swett Hill – 453 
Swift – 522 
Taylor Farm – 492,637 
Thomas – 509 
Titicut – 15,483,502,504,512,533,543,546,
 581,634,637 
Tobey – 416,515,606 
Tomb Road – 492 
Turkey Swamp – 508,509,512 
U.S.  Army Reserve Facility – 614,633 




Washburn Field – 520 
Water Towers – 533 
Wheeler’s – 606 
WMECO – 638 
 Yukl Pond – 387,630  
 
Software: 
 ArcGIS PRO 2.7 (GIS) – 574,577 
CALIB Radiocarbon Calibration – 390,637 
PhotoShop © –90 
Tilia 2.0 – 279 
 Topo!© – 6,461,462,466,467,638 
 
Soil Horizons: 
 A1(Turf) – 45,48,95,100,103,111,113,118, 
 124,130,132,133,139,141,145,147,151, 





 A2 (Podzol) – 45 
A3 (Topsoil) – 23,26,28,36,39,45,46,48,52-
 55,95,97-103,105,108-111,113,117,118, 








A4 (Foundation Trench) – 52,54,147,154, 
158,258,286,288,306,308,356 





































 Root Mold – 51,52,56,75,78,88,151,202, 
 205,209,212,241,258,286-288,290,315,317, 
 356,397,636 













Soil Types –639  
 Agawam Loam – 52 
 Essex Stony Sandy Loam – 469 
Gloucester Very Stony Loamy Sand – 11,14, 
 44,45,272,312,353,469,470 
Granularity – 469 
Hinckley Fine Loamy Sand – 469 
Merrimac Silt Loam – 469 
 Raynham Silt Loam – 11,36,48,52,314,470 
 Udorthents – 469 
 Windsor Fine Sand – 52,469 
 
 
Statistical Tests – 304,346,347,351,390,392,409,425,
 442,449,501,562,585,618,630,641,642 
 Central Feature –  574  
Chi Square – 5,53,90,242,364,368,379,397,
 398,449,450,460,587,590,591 
 Directional Distribution—574-576 
 Random Sampling  – 37,40,59,60,325,339,
 351,363,379,382,398,460,465,468,584,597,
 598,604 
Spearman Rho – 5,53,54,88,212,242,348,
 367,368,372,373,378,383,397,437,445,486 








Sumproduct – 357 












Burlingame, Rebecca – 4,296 
Caerulius, Matthew – 5,284,609 
Fay, Julie – 5,599 
 Goncalves, David – 5,31,243,368,397,616 
 Kovalski,  Brian – 5,602-604 
 Langway, Charles – 5,604,605 
 Millard, Loren– 5,604,605 
 Mulroy, Rachel – 5,210,212,379,381-383, 
 630 
 Paquette, Christine – 5,453,492,574,632 
  
Theories: 
 Activation Synthesis Theory – 584,597-599 
 Archetypal – 352,583,588,596,624 
 Chaos Theory – 597,616 
 Collective Unconscious  – 376,604,624 
 Content Analysis  –  585,586,588,601,617 
667 
 
 Continuity Hypothesis – 583,586-588,590- 
 592,596,598,635 
Day Residue – 583,617 
Dream Decay – 586,592,620 
 Gestalt Theory – 593,594,596,632 
Healing – 594,637 
Hyperdiffusionism  – 386,614 
Lucidity – 584,596,622 
Marxist Theory – 351 
“New Archeology” – see Processualism 
“Newer Archaeology” – see Post-
 Processualism 
“Newest Archaeology” – 352 
Nomothetical Approach – 351 
Post-Processualism – 351,375,632 
Processualism – 32,351,375,618,632 
Prophetic/Precognitive – 584,599,604 
REM and N-REM Dreams – 594 
“Senoi” Dream Theory – 584,612 
Social Darwinism – 351,584,641 
Social Simulation – 584,591,592,633,638 
Structuralism – 352 
 Threat Simulation – 584,592,593,633,638 
 Wish-Fulfillment – 583,587,588,592 
 
Times of Year: 
 April  – 267,274,283,591 
August – 29,586,591-593,596,604 
December – 592 
Equinoxes -- 387 
Fall  – 3,7,25,26,28,29,32,38,39,596,604 
 February – 591 
January – 591 
July – 28,29,591,592,619 
June – 591,602,619 
March –591 
May –274,283,591 
November – 592 
October – 586,592 
Seasonal Round – 283,451,577,578 
September – 354,592,601 
 Solstices – 29,39,85,385-387 
Spring – 9,23,32,274,577 
 Summer – 3,23,28,29,32,34-37,39,40,265,   
 283,385,592 
Winter – 35,39,283,385,577,640 
 
Universal Transverse Mercator (UTM) Coordinates –
462 
 




 Battle of the Boyne – 17 
Civil War – 444 
King Philip’s War – 15,441 
 Revolutionary War – 442,443 
 World War I – 447 
 World War II – 447,448 
 
Water Bodies (all in or adjacent to Massachusetts 
unless specified): 
Acushnet River – 453,457,522 
Assonet River -457 
Atlantic Ocean –386,524,609 
Back River – 536 
Boston Harbor – 536 
Buzzards Bay – 457,458 
Cedar Swamp – 577 
Cedar Swamp River – 457 
Connecticut River – 404,630,632 
Cotley River – 457 
Delaware River, NY,NJ,PA – 107,626 
Fall Brook – 466 
Farmington River, CT – 614 
Fore River – 536 
Forge River -- 457 
Furnace Brook – 457 
Great Cedar Swamp – 483 
Great Lakes, IL,IN,MI,MN,NY,OH,ON,PA,WI 
 – 629 
Great Quittacas Pond – 265,457,472,624 
Gulf of Maine, MA,ME,NH,NS – 608,634 
Hudson River, NY – 107,250,615 
Lake George, NY – 250 
Lake Nippenicket – 463,473 
Little Quittacas Pond – 265,457,624 
Little Tennessee River, TN – 387 
Long Island Sound, CT,NY – 108 
Long Pond – 265,457 
Matfield River – 457,466 
Merrimack River – 255,606 
Mohawk River,NY – 224,251 
Monponsett Ponds  – 536 
Narragansett Bay, RI – 536 
Nemasket River – 6-9,11,13,15,23,48,52, 
267,283,297,312,313,337,361,400,441,
 442,457,461,463-467,470,471,537,575, 
 613,617  
New Bedford Glacial Lake – 457 
Niagara River, NY,ON – 251 
North River – 10,12,451,534,536 
Ohio River, IL,IN,KY,OH,PA,WV – 630 
Plymouth Harbor – 457 
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Pocksha Marsh – 280,395,396,399,400,404,
 408,416,423,428,432,441,625 
Pocksha Pond – 473,538 
Poquoy Brook – 457 
Rappahannock River, VA – 466,467 
Raven Brook – 8,17,280,314,387,447,463 
Replicated Wetland – 17,34,313,448 
Rogers Lake, CT – 611 
Satucket River – 15 
Sippican River – 453 
Snipatuit Pond – 442,457,483 
South Brook – 620 
Taunton River – 7,8,12,15,452,456,457,466,
 467,471,509,524,534,535,537,557 
Titicut Swamp – 416,635 
Town River – 457 
Winnetuxet River – 457,461,465,470,535 
 
